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CONSTRUCTION TRENDS 


Notes on significant movements in the construction industry 





Federal Construction Financing Tops 8.5 Billions 


Durinc 1941 requests totaling $8,711,311,000 were 
made for government funds to carry on defense and 
regular departmental construction. All but 11 percent 
of this volume has been appropriated. 

Funds for defense construction naturally play the 
major part, $7,587,000,000 having been asked for 
that program—$6,642,000,000 already appropriated, 
and $945,000,000 in the process of legislation. This 


defense volume includes money for construction in 


FEDERAL FUNDS APPROPRIATED OR IN PROCESS OF 


ARMY CAMPS AND CANTONMENTS 


Completion of cantonment program... mie $575,000,000 
Storage tacilities. . ‘ anes we 67,923,000 
Additional storage facilities... ’ bets 112,000,000 
Roads, walks, parking areas, etc. eee a 40,000,000 
Army military posts..... a ; 84,000,000 
mer eorms. barracks.......5.5..%. a 200,000,000 


$1 ,078,923,000 


NAVAL BASE CONSTRUCTION (NOT AIR) 


Shore establishments. .... ciate ON: $100,503,000 
Shore establishments and storage e 294,529,000 
Shore establishments. ; 335,000,000 


$730,032,000 


ORDNANCE PLANTS 


(Includes tools and equipment as well as plants) 


Doubling naval ordnance plant facilities j $194,000,000 
Tin smelter, etc......... Pees 12,250,000 
Rolling mill. . os yale 12,000,000 
Lend-Lease plants (est. for plant only)... 376,000,000 
Munitions plants, War a Wotiae er 549,000,000 
Naval ordnance facilities (additional) 125,000,000 
Steel plant expansion (D. P.C.) i. goa 154,730,000 
Plants, 3rd Supplemental Def. Appr. Act. 188,000,000 

$1.610,980,000 

ARMY AND NAVAL AIRBASES AND AIRPORTS 

Atlantic Airbases, Navy Fis fek as fad $78,445,000 
Army Airbases..... , ae 70,000,000 
Atlantic Airbases, Army. . Fscy' 94,000,000 
Atientic Airbases, Army...........0c0.cccsaes 51,000,000 
Army air fields... a a 45,000,000 
Navy Air Stations........ : Said 100,000,000* 
Army air fields... Basted pales |) «SRR 
ere Ree en TEP 127,000,000 


$1,165,445,000 


PUBLIC WORKS IN DEFENSE AREAS 
ee a ee ...  $300,000,000 


$300,000,000 
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25e. per copy. Allow at least ten days for change of address. 


Canada $5. 


the outlying possessions as well as for continental 
United States. 

Four important programs within the defense set-up 
received over one billion dollars during the year. 
They are the army camp and cantonment program, 
$1,078,923,000; war and ordnance plant construction, 
$1,610,980,000; Army and Naval airbase and airport 
work, $1,165,445,000; and shipbuilding and repair 
facilities, $1,232,500,000. 


LEGISLATION FOR DEFENSE CONSTRUCTION IN 1941 


SHIPYARDS AND SHIPWAYS 


Expansion of private ways. . $315,000,000 
Lend-Lease program ways 22,500,000 
Naval shipyards, etc., and repair facilities 845,000,000* 
Maritime Commission. . Lec Medip a oaths 50,000,000 

$1 232,500,000 


DEFENSE HOUSING 


Defense housing ; ae $150,.000,000 
Defense housing : 75,000,000 
Defense housing Gis 300,000,000 
Defense housing ore a 300,000,000 


$825,000 000 


MISCELLANEOUS DEFENSE CONSTRUCTION FUNDS 


Rivers and harbors for defense $55,426,000 
Panama Canal.. ; ‘ 149,320,000 
Access Roads, military highways, repairs to 

existing roads. . ; 130,000,000 
Office buildings. .... wes 25,000,000 


$359, 746,000 


OTHER BILLS (NOT ENTIRELY DEFENSE) 
WPA Deficiency Bill, $375,000,.000 (Contains 
estimated 25 percent for defense construction. 
Municipal airports, etc.) pera atsiats $93,750,000 
WPA Funds for 1942, $910,905, 000. (Portion to 
aid CAA program, military road construction, 


etc.) . inka ; ; 330,203,000 
Interior Department (Bureau of Reclamation 

a en ie lag 115,085,000 
Commerce Department (Civil Aeronautics 

Admin.) . bs wise nah ane arn tsi 94,978,000 

Other construction...... Dented ag ‘ 2,169,000 
TVA—Dams for increased power, ‘etc. for de- 

fense manufacturing ; 159,000,000 
War Department—Civil.......... 00.000 e ee ee 122,000,000 
Independent Offices............ banca wee 216,000,000 
Department of Agriculture...... : ; ‘ 109,000,000 
POUNEEIIS WURIIMEUL 6 os 650.5 c000s tenes ecnesn 135,000,000 
Dam Construction..... Pi celia Makati de anetag id aiatase an 35,500,000 





*Denotes bill in process of legislation. 


ENGINEERING NEWS-RECORD. Published every Thursday. Vol. 128, No. 3. Price 
about subscriptions should be addressed to the Director of Circulation, 330 West 42nd Street, New York, N. Y. Subscription, domestic, Mexico, Central and South American 
50 for one year, $9.00 for two years, $11.00 for three years. Great Britain and 
All other countries $9.00 for one year, $18.00 for three years. Entered as second-class matter 
1879. Printed in U. 8S. A. Cable address ‘‘McGrawhill New York.’’ Member A.B.P. 
President; Howard 


All communications 


TABLE OF CONTENTS~—See page 73 













































Use .-. 


oe os ie ee oe 
aaeae Less Water 


But how can you do this without impairing tne 
workability of the concrete? Now at last there is 
an answer—a practical answer— 


WATER CEMENT RATIO 
STRENGTH CHART 


/ Ve 
teh ee) VA e7 
WATER- PROOFING 
PASTE 


Compressive Strength in Lbs./ Sq. In. 


It has always been recognized that the use of less water in mixing 
concrete would provide better concrete. The reason is apparent. 
Water is incompressible and always occupies the same amount 
of space. Water evaporates, leaving the space it once occupied 
empty in the form of millions of tiny pores. Hence if you could 
use less water you would get better concrete. Through the devel- 
opment of a new conception of the physical chemistry of Portland 
cement concrete, science has provided a satisfactory answer 
to this problem through Truscon Zilicon Waterproofing Paste. 


1 Truscon Zilicon Waterproofing Paste allows the 
* use of less water, at the same time improving the 
workability of the concrete. 


2. it increases compressive strength. 
ae it reduces shrinkage. 


4 it provides marked increase in resistance to 
* freezing and thawing. 


5 With fixed water cement ratio it gives an increase 
* of over 100 percent of slump. 


Truscon Zilicon Waterproofing Paste is now offered with a 


— 25-YEAR GUARANTEE 


Jomes C. Wise, Architect. Hordin & Romsey, inc., General 
Contractors, Truscon Waterproofing Paste used here. 


Velie tel ae Adis 7 TRUSCON LABORATORIES 


PCY 
enema meu tl : : OFC Nee.” a “9 oe 
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ments of the construction industry NT cu ddew ah auhdewarestabenteedhewaswas 83 

during 1941 provide the theme of 

this “Annual Review Number.” 7 s . 

This appraisal of the last year pro- Engineering News Events of 1941............ccccccecccecces 85 

vides a background for indicating 

the trends of both engineering a 87 

thinking and construction prac- 
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en Looking Ahead in Transportation Vv. T. BOUGHTON............ 90 

¢ Following the editorial pages, ; 7 
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authorities in their respective fields, 
will review the subjects which re- 
sult directly from the war and its 
impact on civil engineering. 


THINGS TO COME 


¢ Having described the design of 
the cofferdam at TVA’s Kentucky 
Dam in the issue of January 1, 
an article in the next issue will 
review construction procedure on 
the job. 


© The processing of several million 
yards of earth fill at Green Moun- 
tain Dam involved a unique con- 
tractor’s plant, which will be de- 
scribed. 


© Flood control at Hartford, Conn., 
has called for the building of a re- 
inforced concrete conduit of record 
size, which will be described under 
the heading of “Putting A River 
Underground”. 
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THEY TURNED 


CONCRETE 


is the visibility of smooth con- 
crete curb practically nil under car 
headlights? And why does White Con- 
crete Reflecting Curb, even on rainy 
nights, as in this picture, provide a 
gleaming guide to safety? 

The answer lies in the reflecting faces 
of the white concrete curb that act like 
mirrors. These “concrete mirrors,” 
lying perpendicular—not horizontal— 
to the headlight rays, reflect the light 
back to the driver, thus enabling him 
to see the gleaming curb. Hence, 
visibility is high. Smooth white con- 
crete curb does not reflect headlight 
rays back to the driver. It throws prac- 


tically all headlight rays forward — 


INTO 


that make night driving 
SAFER! 


away from the driver; hence, visibility 
of smooth concrete curb is low. 
Today engineers in many states and 
cities are increasing night driving vis- 
ibility with these“mirrors of concrete.” 
Reflecting curb made with Atlas White 
Cement is scientifically designed. Its 
saw-tooth faces or “mirrors” direct the 
headlight rays back to the driver. Effec- 
tive in the daytime, highly efficient on 
dry nights, and most efficient on rainy 
nights, White Concrete Reflecting Curb 
has proved an important contribution 
to highway safecy. 
A NEW BOOKLET TELLS THE COMPLETE STORY 
OF THIS NEW SAFETY CurB. It gives you 
the Why, What and How of White Con- 
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crete Reflecting Curb.Thirty-two pages, 
complete with photographs of actual 
installations, diagrams of the principles 
of reflection, working drawings, and 
specifications for practical application, 
tell the story of this new safety curb. 
Send today for A WHITE GUIDE TO SAFETY. 
Write Universal Atlas Cement Com- 
pany (United States Steel Corporation 
Subsidiary), Dept. 50, Chrysler Bldg., 
New York, N. Y. 


orrices: New York, Chicago, Phila., Boston, 
Albany, Pittsburgh, Cleveland, Minneapolis, 
Duluth, St. Louis, Kansas City, Des Moines, 


Birmingham, W aco. 
ENR-M-27 
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Prefabricated house program 
pushed into mass production 


Federal Works Agency calling for an initial order of 
42,000 demountable houses will award contracts on nego- 


tiated lump-sum basis. 


The Federal Works Agency last week 
made a fast start on a $153,000,000 pro- 
gram to build 42,000 prefabricated houses 
in about fifty locations. This is part of a 
$300,000,000 program of temporary hous- 
ing approved by the President a couple 
of weeks ago (ENR, Dec. 25, 1941, p. 
903). Housing Coordinator Palmer has 
allocated a little over half this sum to 
FWA and another $13,000,000 for 5,667 
trailers and 5.200 dormitory units for 
single workers. Remainder of the money 
is being held for allocation to emergency 
needs as they arise and probably will be 
distributed over the next couple of 
months. It is expected that the houses 
will be ready for occupation by July. 

To carry out this program, FWA’s new 
administrator, Gen. Philip B. Fleming, 
wiped out the Division of Defense Hous- 
ing which has been handling the 9,000 
or so prefabricated houses included in 
previous programs. Execution of the new 
program has been put directly under the 
administrator and has been made the re- 
sponsibility of Rufe B. Newman, former 
head of the construction section of the 
Division of Defense Housing. Newman 
will form what amounts to a special pre- 
fabrication agency, drawing his staff from 
the personnel of the various FWA divi- 
sions. 


Monthly production 15,000 


To carry out the present job, and to 
meet additional demands for temporary 
housing that will be coming along soon, 
a manufacturing capacity of about 15,000 
prefabricated houses a month is desired. 
Capacity of present prefabricators plus a 
considerable number of wood-working 
shops that can be converted to house- 
manufacturing is believed to be about 
10,000 houses a month, 

An additional 5 to 6,000 a month can 
be obtained with field-prefabrication 
operations, involving the establishment of 
a woodworking shop right alongside the 
job, The choice at any particular site is 
a matter of balancing the greater effi- 
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ciency of larger scale operations against 
transportation cost. 

A great deal of conversion of wood- 
working shops is involved in the new pro- 
gram. Two procedures are available. The 
newcomer to the field—-a_ mill-working 
shep or the like—may own 
house, following floor plans and _ stand- 
ards which have been adopted by FWA 
(available in a brochure issued by FWA 


design its 


To direct defense housing 


Rufe B. Newman, Jr. 


Rute B. Newman, Jr., a civil engineer and 
formerly chief of the construction section of 
the division of defense housing of the Federal 
Works Agency, has been placed in charge 
of construction for the government's prefabri- 
cated defense housing program. He comes to 
the job with a wealth of experience gained in 
other branches of the construction industry, in- 
cluding the direction of over $300,000,000 in 
PWA projects. He was assistant director of 
PWA in Tennessee in 1935, and prior fo this 
position served as chief engineer. 
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Jan. 1) and seek approval of it frem 
Newman’s group. 

Alternatively, the shop may arrange to 
use the designs of a prefabricator whose 
product has already 


FWA. Most of the prefabricators are 


now scouring the country looking for ad- 


been approved by 


ditional capacity to meet the overwhelm 
ing increase in demand. In such eases, 
FWA will contract for houses jointly with 
the proprietor of the design and the shop 
doing the actual work. No sub-contract- 
ing arrangements will be 

FWA policy favors having the house 
manufacturer do the actual 
the site in order to have central responsi- 
bility. It is that 
most manufacturers lack an erection staff 


used, 
erection at 


recognized, however, 
adequate for a program of this size. and 
FWA is prepared to make separate erec- 
tion contracts. In all the 
manufacturer will be required to have 
representatives at the site to supervise 
the The 
will be given the opportunity to suggest 
a particular contractor to erect his 
houses. Failing that. FWA will pick one. 


such 


Cases 


erection. house manufacturer 


How to get a job 


There will be no competitive bidding 
in the temporary housing program. All 
contracts will be on a negotiated lump- 
sum basis. Contractors who want erection 
or site-preparation jobs or manufacturers 
who want to furnish houses should pre- 
sent their qualifications to Newman (Du- 
pont Circle Building. Washington) in 
order to get consideration. No set form 
of application has been adopted. In fact 
Newman is basing his selection of con- 
tractors in part on their skill in present- 
ing their case. 

A program of this nature involves a 
minimum of engineering. Newman’s 
group will design no houses, will simply 
pass on manufacturers’ 
sented for approval. For the engineer- 
ing work in connection with site prepa- 
ration local firms will be retained. 
For the present, arrangements with such 
firms are being made through the Wash- 
ington office. Engineers wanting work 
on this program should follow the same 
procedure as recommended above for 
contractors, 

The temporary nature of this demount- 
able housing program considerably sim- 
plifies the problem of site selection. The 
considerations of city planning ard co- 
ordination with the future growth of the 
community which have made choice of 


designs pre- 
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site a ticklish job to date will be disre- 
garded. Major considerations will be 
to get within walking distance of the 
plant being served and, where possible, 
to find sites already served by utilities. 
Abandoned subdivisions are expected to 
meet this requirement in many places. 

In many cases it will not be possible 
to meet requirements and 
still concentrate a project in one big 
area. Each housing project is likely to 
be spread around in comparatively small 
groups. A motive for this 
policy is the recognition that to assemble 
in one place most of the workers in a 
vital munitions plant is nothing but an 
invitation to enemy action. 

Twenty-one locations for prefabricated 
housing projects have already been an- 
nounced, and about thirty more are 
awaiting the formality of Presidential 
approval. Of those announced, the larg- 
est are at Mobile, Ala., 1,060, Buffalo, 
1,050, and Dayton, 750 houses. 


these site 


secondary 


Sixty-three million bid 
on third Gatun lock 


The Panama Canal last week received 
only one bid, which met all the condi- 
tions, for construction of the new Gatun 
Locks—part of the program to supply a 
third set of locks for the canal. This bid, 
$63,223,458, was submitted by a syndi- 
cate, Pan-Materials Construction Co. with 
offices at Balboa. A considerably lower 
bid, $46,250,000, was submitted by Sam- 
uel R. Rosoff, Ltd., of New York. Rosoff, 
however, submitted no bond with his bid. 
Another group, American Contractors, 
Inc., with offices at Oakland, Calif., sub- 
mitted no bid but offered to negotiate a 
price on the job. 

The work on the Gatun lock includes 
furnishing most of the steel, but the gates 
and other machinery as well as the ce- 
ment and aggregates will be furnished 
by the government under separate con- 
tracts. Most of the excavation is also be- 
ing handled under a contract held by 
Wunderlich and Okes. 

The Pan-Materials bid specified that 
the government must bear the risk of any 
losses resulting from enemy action. 

Members of the Pan-Materials group 
are: W. E. Callahan and Gunther & Shir- 
ley, Brown & Root, Martin Wunderlich 
(who already shares in the excavation 
work), McKenzie Construction Co., Peter 
Kiewit Sons, George W. Condon. 

Membership of American Contractors, 
Inc., includes W. A. Bechtel, S. A. Hea- 
ley, Kaiser Co., and Henry J. Kaiser. 
Kaiser is said to have the controlling in- 
terest in this group. Healey is president 
and Kaiser is a member of the Panama 
Constructors group which already holds 
a $22.000.000 dredging contract at the 
Pacific end of the canal. The government 
will explore what this group offers. 
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TVA dams dedicated over a nation-wide radio hook-up 


Cherokee and Watts Bar Dams, major proj- 
ects in the Tennessee Valley Authority's emerg- 
ency hydro-electric program to develop addi- 
tional power in the Southeast, were officially 
dedicated by Attorney General Francis Biddle, 
over a nation-wide "Power for Victory" radio 
broadcast from Washington last week. 

Cherokee Dam on the Holston River above 
Knoxville, Tenn., was closed on Dec. 7, 16 
months after its construction was authorized, 
which according to TVA set a new world record 
Ordered built 
in 20 months, the project was put into con- 
struction on Aug. 1, 1940, within 24 hours 


after its authorization by Congress, and the 


in large scale dam construction. 


dam was completed to closure four months 
ahead of schedule. 
The drainage area above the Cherokee site 


Boston to demolish its 
Atlantic Avenue "L" 


The Boston Elevated Railway’s At- 
lantic Avenue line, which ceased opera- 
tion Oct. 1, 1938 after over 39 years of 
service, has been ordered razed, and bids 
will shortly be requested by the trustees 
of the road. The decision was handed 
down by the Massachusetts Supreme 
Court Jan. 9, which declared the prop- 
erty to have voided the company’s right 
to maintain it, since the structure is no 
longer used for the purposes named 
in the franchise. The 1939 legislature 
passed a law declaring the franchise 
forfeited and authorizing the city to 
raze the structure, a double-track ele- 
vated line running along the waterfront 
and forming a loop around the main 
rapid transit route through the Wash- 
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is 3,428 sq.mi. and the structure will have a 
storage volume of 1,640,000 acre-ft., of which 
1,200,000 acre-tt. is controlled. With the 
closure completed the reservoir can be filled 
during the coming spring season. Ahn _ initial 
installation of three generators with 90,000 kw. 
capacity will be made. 

Watts Bar Dam on the Tennessee River about 
50 miles northeast of Chattanooga, Tenn., will 
start producing power at the end of this 
month, a year ahead of schedule. 

Cherokee and Watts Bar Dams were author- 
ized by Congress as national defense projects 
to produce power urgently needed by aluminum 
plants and other important defense industry in 
the Tennessee Valley. The two plants will 
increase installed power capacity of the TVA 
system by about one-quarter million kilowatts. 


ington Street tunnel. Inadequate patron- 
age of the line led to its abandonment 
in 1938. 

It is estimated that demolition will 
cost $200,000 and that the salvage of 
materials will total $135,000. The com- 
pany’s assets will be lowered by about 
$3,000,000 by the removal of the struc- 
ture and equipment. The estimated 
quantities involved are 9,041 tons of 
structural steel of excellent scrap value; 
970 tons of rails; 104 tons of malleable 
iron; 210 tons of miscellaneous steel; 
74,000 pounds of copper and 9,000 
pounds of miscellaneous metal. The 
length of structure to be removed is 
11,413 ft. The work will require 6 to 9 
months. The only obstacle to immediate 
demolition would be an appeal by the 
directors of the road to the United States 
Supreme Court. 
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Mid-West contractor organizations 
hear about war construction work 


probable trends of industrial activity, highway work, camps and 
airports discussed along with priority problems. 


Five chapters and branches of the 
§ \ssociated General Contractors of Amer- 
Fog in the Mid-West held well-attended 
F nnual meetings last week. The Illinois 
© Contractors Association turned out in 
E record attendance at Springfield. At 
: Des Moines the strong Central Branch 
© pulled in members from all over blizzard- 
F swept Iowa in an enthusiastic but serious 
» .athering. And two groups of Kansas 
S contractors, the Kansas Contractors As- 
F ciation and the Associated Building 
) Contractors, crossed the state line to 
F meet in Kansas City, Mo., where the 
Kansas City Chapter (builders) were 
also in session. 
\ll meetings followed the same gen- 
eral topics—requirements of war con- 
| struction, fate of private and highway 
work, and priorities on materials, sup- 
© plies and equipment. H. E. Foreman, 
S managing director of the A.G.C., and 
' M. W. Watson, president, both spoke 
each session. H. K. Bishop, Public 
' Roads Administration, explained the 
highway situation to the Illinois and 
' Kansas groups, who also heard their 
own state officials on the subject. Iowa 
highway department engineers addressed 
| the Des Moines session. 


Contractors are ready 


In all of his talks Mr. Foreman de- 
clared that contractors and the con- 
struction industry are ready for what- 
ever the military and public officials 
may decide. “The contractors want to 
know how soon we can get going on 
the all-out effort.” he stated. “The con- 
struction industry needs no pep talk. 
We have been in this war for 18 months 
on the home front and at outlying bases. 
Construction workers and their bosses 
are already in the hands of the enemy 
at more than one point.” 

He explained that planning in coop- 
eration with the Allies has delayed start 
of work on the new war construction 
program, but he also strongly urged that 
work be started soon for construction 
labor ranks may be depleted by call to 
military service and by a shift to war 
industries. Commenting on the army’s 
procedure at the moment of taking nor- 
mal lump sum or unit price bids, he 
remarked that contractors are not kick- 
ing, for they have always taken risks, 
but they want to get to work at the 
earliest possible moment when every 
day’s delay is costing the lives of Ameri- 
can soldiers, and there is no time to 
take bids now. He also doubts that the 
proposed engineer-management type of 
contract will work. Mr. Foreman strongly 
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urged all contractors interested in war 
construction to qualify with their dis- 
trict and division engineers, U. S. Corps 
of Engineers, who now direct all arniy 
work and can award contracts up to 
$5,000,000 direct. 

Mr. Watson endorsed Foreman’s re- 
marks about the readiness of the con- 
struction industry. He reviewed the ne- 
gotiated fee type of contract as successful 
and probably best under existing condi- 
tions, lamenting the unfavorable public 
impression created by congressional in- 
vestigations of a few such contracts. 
Actually, he said, contractors made only 
slightly more than 1 percent profit on 
this work. The hazards of bidding nor- 
mal contracts today would be costly to 
the government, as high contingencies 
necessarily would be included. Mr. Wat- 
son urged cooperation with the govern- 
ment and local officials in civil defense 
problems as the best means of public 
































relations possible. Looking ahead, he 
stated, “I are not ready to admit that 
the United States has reached its final 
goal. There always will be construction. 
Every war has been followed by a con- 
struction boom, but don’t overlook the 
trend of socialistic effort in construction. 
The advocates of WPA and day labor 
will not rest while we are out building 
for war.” 


Highway situation confused 


Mr. Bishop, C. M. Hathaway of IIli- 
nois, Fred White of Iowa, and Ross 
Keeling of Kansas, all admitted that 
the highway situation was confused at 
the moment until the military authori- 
ties express their desires, but stated that 
the total highway construction for the 
year would probably reach a substantial 
volume. All declared that highways must 
be adjusted to serve the transportation 
needs of war. They also explained the 
present priorities situation, and out- 
lined how substitutes are being used in 
road and bridge construction to take the 
place of critical materials. Restrictions 
on tire purchases have already curtailed 
civilian highway travel to the point where 
gas tax revenues are decreasing. Further 

(Continued on page 81) 
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Lighting in reverse for sabotage protection 


Glare, the anathema of lighting engineers, 
is now being welcomed as an ally in the 
present defense the saboteur. The above illus- 
tration shows how this principle of light glare 
is being used at a war-materials plant to 
blind an intruder, while the guard remains in- 
conspicuous in the shadows. Anyone approach- 
ing the plant sees only the blinding spots of 
light, while guards behind the light can see 
clearly anyone approaching. 
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The luminaire design used in the scheme is 
a Fresnel lens, in reality a miniature light- 
house beacon, which throws a flat, fan-shaped 
beam of lighting with great efficiency. A row 
of these luminaires is set on posts several feet 
away from the buildings to be protected, aimed 
so their light is projected slightly downward 
away from the buildings. The space between 
the luminaire and the buildings is virtually in 
darkness. 
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FWA working toward 
centralized control 


Washington Correspondence 


The Federal Works Agency, since Gen. 
Philip B. Fleming took over as adminis- 
trator, is swinging toward a considerably 
more centralized way of doing things— 
toward something closer to a real depart- 
ment of public works. The now semi- 
autonomous agencies included in FWA— 
U. S. Housing Authority, Public Build- 
ings, Public Roads, WPA, the remnants 
of the Public Works Administration— 
seem headed toward the same status as 
that of the bureaus in any of the old line 
departments. 

So far the change is more in spirit than 
in structure. But where John Carmody, 
the former administrator, saw his job 
primarily as one of coordinating the 
work of the various agencies under his 
command, Gen. Fleming is inclined to 
keep a tight central contro] over their 
detailed operations. 

First attention, naturally is going to 
FWA’s war jobs—housing and emergency 
public works. In the past there has been 
almost no connection between the two 
programs despite the fact that they deal 
with two aspects of the same problem— 
expanded war employment in communi- 
ties unequipped to deal with it. The two 
jobs are now to be tied together under 
the supervision of Baird Snyder, who 
came over with Fleming from the Wage- 
Hour Administration as special assistant. 
Snyder has been with Fleming for years, 
is practically his alter ego. 

This is going to mean that negotiations 
with local agencies on housing and pub- 
lic works will often be pulled together 
into one package. It will sometimes mean 
that when utilities are needed for a war 
housing project, they will be installed 
by the agency doing the housing and 
charged to the emergency public works 
fund. It should make possible the formu- 
lation in a war-expanded community of 
an integrated program of temporary hous- 
ing, permanent housing and public works. 

First expression of the new tendency is 
in the organization set up to handle the 
temporary housing program (page 75). 
Reorganization of the permanent housing 
program is held up until the conference 
committee on the Lanham Act amend- 
ments decides whether to require that 
the job be done entirely by the Public 
Buildings Administration or to give the 
administrator a free hand in the choice 
of agencies. 

The well-authenticated rumor of Na- 
than Straus’ resignation as head of USHA 
points to a deal by which Congress would 
leave the choice to the administrator. 
Much of the pressure to give the job to 
PBA arises from Straus’ personal un- 
popularity in the House. On this assump- 
tion, most of the permanent housing 
would go to USHA and PBA. 
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Maj. Gen. Francis Wilby 
to head West Point 


The War Department, last week, announced 
the appointment of Maj.-Gen. Francis B. Wilby, 
Commander for the First Corps Area, U. S. 
Engineers, Boston, Mass., to be superintendent 
of the U. S. Military Academy, West Point. 
General Wilby succeeds Maj.-Gen. Robert L. 
Eichelberger, who has been assigned to com- 
mond a combat division. 

General Wilby was educated at Harvard 
University, and at the U. S. Military Academy, 
West Point. After graduating trom the Army 
Engineer School he served in Cuba, the Philip- 
pine Islands and China. He went to France in 
1917 with the A.E.F., after having served as 
director of the 1st Corps Engineers School, and 
later as assistant in charge of engineering in 
the Office of the Chief of Engineers, he was 
appointed to command the 1st Engineer Regi- 
ment, 1st Division, Corps of Engineers, Na- 
tional Army, with the rank of Colonel. 

After World War | he returned to the grade 
of major in the regular army, and having gradu- 
ated from the General Staff School, became a 
member of the War Department General Staff, 
serving in this capacity from 1924 to 1928. 
He was made division engineer of the North 
Atlantic Division with headquarters in New 
York City, and in 1939 was appointed Chief 
of Staff of the 1st Army. 


Ralph Budd resumes duties 
as president of C.B.& Q. 


Ralph Budd, who for a year served as 
defense transportation commissioner in 
the transport department of the advisory 
committee to the Council of National De- 
fense, has resumed his duties as presi- 
dent of the Chicago, Burlington & Quincy 
Railroad. His decision followed the es- 
tablishment by President Roosevelt of 
the Office of Defense Transportation in 
the closing days of 1941, with Joseph B. 
Eastman, chairman of the Interstate Com- 
merce Commission, as its head. 
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Army acquires record 
size lumber stockpile 


In preparation for increas 
construction activities und¢ 
tory Program” outlined by t! 
the Army last week purchax 
700,000,000 b.ft. of lumber. 7 
was handled by the Materials 
ment Section of the Construct 
Office of the Chief of Engin: 
believed to be the largest tr 
its kind on record for any si: 
agency, public or private. | 
was acquired under the “auct 
established by the Army nea 
ago for the central purchasi: 
quantities of defense materials. Thy , 
nitude of the transaction may |e jea)),,. 
from the fact that the total amoyy 
lumber bought by the Army during }y 
was but 2,000,000,000 b.ft. Betweey 
and 90 different sizes were in) 
the order. 


olved 


Civil engineers appointed 
to arbitration panel 


Announcement of the appointmen 
four members of the American Societ 
Civil Engineers to the National Pan 
Arbitrators was made this week by | 
nelius Vanderbilt Whitney, president 
the American Arbitration Associa 
and chairman of the Board of Pan-Ame 
can Airways. They are: Frederick | 
McDonald, of Charleston, S. C.; T. | 
Forest, Jr., of the firm of Rollins & f 
est, Dallas, Tex.; J. N. Pease, presid 
of J. N. Pease & Co., Charlotte, N. C 
Edward H. Prentice, former city engin 
of Binghamton, N. Y. 

The four new appointees join a nation 
panel of approximately 8,000 qualified 
and carefully selected experts in their: 
spective fields who are available to | 
association to act as impartial arbiter 
when called upon. 


Fatal fire in bunkhouse 
of big construction camp 


Fire sweeping through a large bunk 
house of the camp of the Foundation 
Company of Canada for the Shipshav 
power development on the 
River in northeastern Quebec early Su 
day morning caused the loss of 15 or It 
lives and the injury of many other me 
in the bunkhouse. 

The Foundation Company of Canada 
is engaged in building a power plant the! 
ultimately will have a capacity of 1.00 
000 hp. for the Saguenay Power Co.. ! 
subsidiary of the Aluminum Company © 
Canada, which has a great aluminum © 
duction plant on the Saguenay River # 
Arvida, Que. 


Saguena\ 
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Sand bag barricades used 
with asphalt admixture 


Sand bag barricades are being made 
more durable and more effective in San 
> Francisco by the addition of 3 percent 
Ps of 60 penetration paving asphalt mixed 
Py with hot sand before sacking. In addi- 
S tion to much greater resistance to shrap- 
F* nel and splinters, the improved method 

prevents sand “run” when the burlap 
3 js cut and does away with frequent re- 
> newals required by rapid decay o: sacks 
containing wet sand. 

; When sand bag barricades began to 
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J come into vogue for important buildings 
© in San Francisco, city authorities cast 
bo about for more satisfactory materials or 
methods. Burlap life is too short, they 
> <aid, Even creosote treatment lengthens 
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4 the life of the burlap to only about six 






































lve ~ months if wet sand is used. Considera- 
Ri tion was given to several admixtures. 
Lean cement admixtures, which would 
have to be sacked wet, would not stop 
inted the tendency of the burlap to rot and 
would make a relatively expensive job. 
Experiments made with asphalt 
> showed that if the sand is well dried by 
“4 & being heated to about 250 deg. F., the 
a admixture of 3 percent (by weight) of 
“2 © (0 penetration asphalt will develop, after 
ah moderate compaction, a firm bond in the 
len © sacked material. As this hot mix re- 
ame eS mains plastic for several hours, heating, 
\m f mixing and sacking can be done at some 
“* © B® olant where street paving materials and 
|) equipment are kept, trucking the sacks 
aT = of hot stuff to the barricades and there 
‘ tamping them into the desired shape. 
For sand bag barricades around pub- 
él lic buildings at San Francisco, 60 pene- 
| tration asphalt was mixed in a pug mill 
tions HA) with sand that had previously been 
alife 7 brought up to the desired temperature. 
<5 ") Materials were dumped in in batches 
to -~ of 970 lb. of sand and 30 lb. of asphalt. 
bite is Ongat of this mill was sacked by a 
' 2-man crew at the rate of about 200 
' sacks per hour. (After two days’ ex- 
| perience, a one-mixer crew filled 1550 
e FS 
mp 
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sacks in 6 hr.). About 160 lb. of the 
mixture was put into each sack. Filling 
sacks to only 60 percent of capacity 
leaves the necessary amount of play for 
the tamping required to develop the 
desired cohesion and resultant hardness 
of the mix. The ordinary hand tamper 
used on asphalt paving is satisfactory. 
Each sack should be tamped flat to give 
the pile stability. 

After cooling and hardening. material 
put up in this way holds its shape firmly 
even if the buriap is entirely cut away. 
The hot, dry condition of the material 
when sacked and the water-repellant 
characteristics of the mass are expected 
to give long life to the burlap. 

The 3 percent asphalt content was 
arrived at by testing various percentages 
between a too-friable low limit and an 
unnecessarily-sticky high limit. The 3 
percent mix with moderate compaction 
is remarkably firm and solid, and gives 
a very low-cost barricade. San Francisco 
prices are as follows: sacks, $7.50 
hundred, sand 75c. per ton, asphalt 
$7.50 per ton. A fine-grain sand is de- 
sirable for the best results. 

This work at San Francisco has been 
done under general direction of A. D. 
Wilder, director, Department of Public 
Works and Preston W. King. superin- 
tendent of streets. 


per 





Sand that has been sacked while hot, 
after a 3 percent asphalt admixture, 
will hold its shape in barricades even if 
the burlap is later torn away. 


Window and radio tower barricades made with burlap bags filled with asphalt-treated sand and tamped into place while hot 
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Construction started on 
Key West water line 


Construction has been started on an 
18-in. steel water line from Florida City, 
Fla., on the mainland to Key West, for 
use of the naval operating base and to 
supply the city of Key West. The line. 
which is about 130 miles long, will have 
a 3,000,000 gpd. capacity, and is being 
constructed at an estimated cost of $3.- 
750.000. 

Since abandonment of the Florida East 
Coast Railway service following the hur- 
ricane of September, 1935, the city of 
Key West has had to depend for its fresh 
water supply on rainwater 
into cisterns. 


catchment 


The project is being carried out by 
the Bureau of Yards & Docks, U. S. Navy. 
Williams Bros. Corp., Tulsa, Okla., holds 
the construction contract, estimated to be 
$1,000,000. Parsons, Klapp, Brinckerhoff 
& Douglas and E. T. Killam, New York, 


N. Y., are consulting engineers. 


TVA engineers to map 
New York strategic areas 


Engineers of the Tennessee Valley 
Authority will map an 8.000-sq. mi. 
region of strategic war importance in 
New York State, Gordon R. Clapp, gen- 
eral manager of the authority, has an- 
nounced. To be done at the request of 
the Army’s Corps of Engineers, the work 
will cost approximately $1,500,000, and 
is scheduled for completion by July 1, 
1943. 

Ned H. Sayford, chief of TVA’s maps 
and surveys division at Chattanooga, 
Tenn., will direct the mapping program. 
TVA is one of six federal agencies en- 
gaged in this strategic mapping work. 
The others include the Army, the U. S. 
Geological Survey, the U. S. Coast and 
Geodetic Survey, the U. S. Forest Serv- 
ice and also the U. S. Soil Conservation 
Service. 
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Last cal! for priorities 
on non-defense houses 


All contractors or builders who need 
priorities assistance to complete construc- 
tion of privately-owned non-defense hous- 
ing projects are reminded that the final 
date for filing applications for such as- 
sistance has been set by the Office of 
Production Management for Jan. 31. 
After that date, Federal Housing Admin- 
istrator Abner H. Ferguson advises that 
no applications for priorities assistance 
will be received by local FHA offices, 
which process such applications for the 
OPM. 

It was pointed out that under OPM 
preference rating order P-71, that any 
privately-owned non-defense house or 
housing project to be eligible for priori- 
ties assistance must have had the founda- 
tions in place before Oct. 9. If the foun- 
dations under the main part of each 
structure to which the application is to 
apply were not completed before Oct. 9, 
that structure does not qualify. The ap- 
plication must be made on OPM Form 
No. PD-135. 


Louisiana presents bill 
for Army damage to roads 


Recent Army maneuvers in the South- 
ern states caused damage to roads and 
bridges in Louisiana estimated at more 
than two million dollars. The Louisiana 
State Highway Department has filed 
claims totaling $2,013,689 with the U. S. 
Public Roads administration. 

Field men with automatic recording 
instruments reported that traffic in the 
area during the maneuver period rose 
from a daily average of 40,762 vehicles 
to 95,023 vehicles daily, an increase of 
133 percent above the traffic volume re- 
corded at the same points during 1940. 


North Carolina to pool 
surplus waterworks parts 


In an effort to forestall the possibility 
of confusion in an emergency and inter- 
ruption to services due to inability to 
obtain materials, and parts for ma- 
chinery, waterworks managers in North 
Carolina have started work on a pro- 
gram for establishing a pool of water- 
works equipment parts, 

Under the direction of T. S. Johnson, 
state director of civilian defense, each 
waterworks station in the state is listing 
available surplus parts and materials, 
and a committee from the North Caro- 
lina section of the American Water 
Works Association is expected to be 
named in the near future to administer 
the pool in cooperation with Warren H. 
Booker, of the State Health Department. 
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JOBS OF THE WEEK 


CANTONMENT BUILDINGS, Fort Huachuca, Ariz. 
Del E. Webb Construction Co., of Phoenix, Ariz., Ford J. Twaits Co. an: 
Knudsen Co., Los Angeles, Calif. will build 639 cantonment buildings, 
ties for complete Triangular Division Camp. Contract awarded by U. S. 
Fort Huachuca. Cost is estimated at $11,000,000. Headman, Ferguson 
Phoenix, Ariz. are architects. 


POWERHOUSE SUPERSTRUCTURE, Fort Peck, Mont. 
Fegles Construction Co., of Minneapolis, Minn., has been awarded a c 
constructing power house superstructure and surge tank building, insta 
stocks and butterfly valves for Fort Peck Project, by U. S. Engineers, Ka 
Mo. at a cost of $3,407,026. 


ADMINISTRATION BUILDING, Cleveland, O. 
Sam W. Emerson Co., Cleveland, O., will construct administration buildiny, engin. 
research building, electric power transforming and distribution system and yo. 
frigeration system, as well as foundation for wind tunnel, office and shop }uildings 
for National Advisory Committee for Aeronautics, E. R. Sharp, construction ad. 
ministrator, Langley Field, Va. Project was let on cost-plus-fixed-fee basis 
$3,642,425. 


TANK ARMOR PLANT, Granite City, Ill. 

Frazier-Davis Construction Co., St. Louis, Mo. will build plant to produce tank 
armor for War Department, for General Steel Castings Co., Eddystone, Pa. Fx). 
mated cost of construction is $3,268,000 and equipment will amount to $10,731,500, 
Giffels & Vallet, Inc. and L. Rosetti Associate, Detroit, Mich. are engineers. Dp. 


fense Plant Corp. will finance. 


BRIDGE, New Jersey 
Ole Hansen, of Atlantic City, N. J. has received the contract to build Beac) 
Throfare Bridge and approaches in Atlantic County at a cost of $1,167,013. Ney 
Jersey State Highway Department, Trenton, made award. 


DREDGING, New York and New Jersey Channels 
Great Lakes Dredge & Dock Co., New York, N. Y. will dredge Section 7. Rock 
Area 12, of New York and New Jersey Channels. Contract awarded by U. S. Engi- 
neers, New York, N. Y., at a cost of $816,628. 


EARTH DAM, Houston, Tex. 
Macco Construction Co., of Clearwater, Calif. has been awarded a contract by 
the Harris County Flood Contro] & Improvement District for constructing 10 mile 
long earth dam with concrete capping and outlets. The project known as the 
Barker Dam is under the supervision of the U. S. Engineers, Galveston, and wil! 
cost $1,767,872. 


REFINERY, Port Arthur, Tex. 
Lummus Co., New York, N. Y. will construct 100 octane gasoline refinery plant, 


for Gulf Refining Co., Port Arthur. Estimated cost is $2,800,000. 


CANTONMENT, Alexandria, La. 
Perrilliat-Rickey Construction Co., of New Orleans, La., will construct cantonment 
for new Army division. U. S, Engineers, New Orleans, La., will be in charge. 
Estimated cost is $1,000,000. 


SEWAGE DISPOSAL PLANT, Stamford, Conn. 
Thompson Starrett Co., Inc., of New York, N. Y. has been awarded a contract to 


construct sewage disposal plant for city of Stamford, Conn. Cost is $855,226. W. 
Raisch, New York, N. Y., is architect. Solomon & Keis, Troy, N. Y., are engineers. 
Contract for incinerator was awarded to Pittsburgh-Des Moines Steel Co., New 
York, N. Y., at $131,000; and contract for outfall sewer was placed with Paul 
Bacco & Son, Stamford, at cost of $177,334, 


TANK ARSENAL, Detroit, Mich. 
O. W. Burke Co., Detroit, Mich., will construct 1 story, rein.-con., brick, steel 


building for tank arsenal addition for Chrysler Corp., Highland Park, Mich. 
Total .estimated cost is $18,875,000. Albert Kahn and Associates, Detroit, Mich. 
are engineers and architects. 


POWDER PLANT, Merrimac, Wis. 
Mason & Hanger Co., Inc., New York, N. Y., has been awarded a contract to 


construct powder and acid plant by Hercules Powder Co., Wilmington, Del,, 
for War Department. Cost is $65,000,000. Defense Plant Corp. will finance. 
Bhis corrects report published ENR Nov. 13, under Jobs of the Week. 


NOTE—Additional bidding and contact news on over 806 projects large and small appear in the 
Construction News sections beginning on page 201, 
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Mid-west chapters of A.G.C. 
hold important meeting 
(Continued from page 77) 


expected loss of revenue will complicate 
the roadbuilding financial picture. 


New officers elected 


Four of the five groups installed new 
officers: J. F. Parker, Springfield, is the 
new president of the Illinois chapter, 
while former president, J. E. Dippold, 
Edwardsville, remains on the board as 
vice-president, E. S. Hurwich, Spring- 
field, is treasurer. New board members 
are P. F. Loiselle, Kankakee, and Leo 
Q’Neill, Champaign. Milo P. Flickinger 
remains as excutive secretary. 

At Des Moines E. M. Dusenberg, Clear 
Lake, Ia., went in as president of Central 
Branch. E. B. Spencer, Waterloo, Ia., 
and F. H. Carlson, Decorah, Ia., are new 
vice presidents. O. W. Crowley, execu- 
tive secretary, was presented a watch as 
a memento of 20 years of service. 

The Kansas Contractors Association 
elected Wm. Shears, Hutchinson, as 
president; M. Clare Miller of McPher- 
son as vice-president, and added Grant 
Stannard of Wichita to the board. J. W. 
(Bill) Ballard is still engineer-secretary. 

Larry Winn, Kansas City, Mo., was 
installed as president of the Kansas City 
Chapter, along with J. E. Dunne as 
vice-president. Harry Palmer is execu- 
tive secretary. 


Chlorinators installed at 
Phoenix stand by wells 


To insure purity of waters drawn 
from its emergency, or standby, wells 
held in readiness in the event of any 
emergency which might interrupt the 
normal sources, the city of Phoenix, 
Ariz., has borrowed five chlorinating 
machines from the swimming pools run 
by its park department and _ installed 
these machines at the emergency wells. 


Water facilities to be 
augmented at Mt. Vernon 


Characterizing the matter as “one of 
grave concern,” the Illinois Commerce 
Commission has directed the [Illinois 
Iowa Power Co. to design and begin con- 
struction of a new impounding dam, res- 
ervoir and other facilities to augment 
the water supply of the industrial city 
of Mt. Vernon in Jefferson County. 

To be constructed on Two Mile Creek, 
whose watershed is directly upstream 
from the watershed of the city’s present 
reservoir, the new project is expected to 
provide an additional storage capacity of 
485,000,000 to 585,000,000 gallons. 

In its orders to the company, the com- 


mission mentioned that during 1940 and 
1941, and in other years, Mt. Vernon had 
suffered a water shortage due to the in- 
adequacy of its present supply facilities. 
In 1941 water was hauled into the city by 
tank cars to make up for a shortage. 


Illinois leads the nation 
in concrete highways 


The State of Illinois expended an 
estimated total of $17,298,000 on high- 
way construction and improvements dur- 
ing 1941, according to an announcement 
just made by Director of Public Works 
and Buildings, Walter A. Rosenfield. 

Construction of approximately 122 
miles of concrete pavement was laid 
during the year. Illinois leads all states 
in this type of highway construction. 
There are a total of 13,154 miles of 
concrete roads in the state. An addi- 
tional 36 miles of concrete pavement 
are now under contract. 


Housing project largest 
in U. S. under way 


Ground has been broken at Chester, 
Pa., for a $3,575,000 defense housing 
development, said to be the largest in 
the United States. Leo A. Kirk, Federal 
Housing Administration director at 
Philadelphia, states that the new de- 
velopment, to be built on a 66-acre plot, 
will provide 783 homes. Approximately 
35 percent of the plot will be used for 
houses, the remainder being utilized in 
landscaping, recreational facilities, and 
a shopping center. The houses will be 
of brick and stone construction, two 
high, and each will have six 
rooms and bath, 

The project will be privately financed 
through arrangements with the Connecti- 
cut General Life Insurance Co., of Hart- 
ford, Conn. Construction will be car- 
ried out by the Wilmington Construction 
Co., and Armand Carroll, of Philadel- 
phia, is the architect. 


stories 


Piers for Chicago's State St. Bridge completed 


The two piers, straddling the subway tubes, 
for the State St. double-leaf bascule bridge 
over the Chicago River at Chicago have been 
completed, but construction of the superstruc- 
ture, for which contract was awarded last 
spring, has been delayed due to priority. diffi- 
culties. Partial fabrication of steel for the 
superstructure has been completed and it is 
expected that priorities for all necessary steel 
will be available shortly so that the work can 
be continued. 

The span between trunnions is 245 ft. The 
bridge will carry two 36-ft. roadways, sepa- 
rated by a 5-ft. center curb, and two 11-ft. 
sidewalks. Each bascule leat will weigh 4,200 
tons. A $1,276,848 contract for the super- 
structure and operating equipment was let to 
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the Overland Construction Co., Chicago, last 
May. 

All foundations are Chicago well type cais- 
sons going to rock 110 ft. below river level. 
Caissons close to the subway structure were 
sunk by the subway contractor. Heavy frans- 
verse steel girders will carry the bridge piers 
over the subway. Contract for the foundations 
for the bridge and north approach viaduct was 
handled by Fitz Simons & Connell Dredge & 
Dock Co., Chicago. Contract for the approach 
and viaduct across the railroad yard at the 
north end has not yet been awarded. 

Stephan Muchada, of bridges, 
Chicago, is in charge of the project, wnder 
O. E. Hewitt, commissioner of public works, 
and W. W. DeBerard, city engineer. 


engineer 
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OBITUARY 





Eucene L. Burns, a member of the 
Pennsylvania Sanitary Water Board, 
died Jan. 4 at Philadelphia. He was 53. 
Mr. Burns was chairman of the Central 
Delaware County Sewer Authority at the 
time of his death. 


Joun JosepH SWEENEY, an associate 
civil engineer in the public works depart- 
ment at the Philadelphia Navy Yard, 
died Jan. 6 at Ardmore, Pa. Mr. Sweeney 
was a graduate of Villanova College, 
class of 1912, and for 17 years taught 
highway engineering at that institution. 


Epwarp Prosst, 71, last of the origi- 
nal partners of the architectural firm 
of Graham, Anderson, Probst & White, 
Chicago architects, died Jan. 9 at Chi- 
cago. Mr. Probst began his career as an 
architect in 1893, working in the office 
of Daniel H. Burnham, then the out- 
standing architect of the Mid-West. 
Eight years later he became a member 
of the firm of D. H. Burnham & Co., 
predecessors of Graham, Anderson, 
Probst & White. His firm designed many 
of the outstanding buildings in Chicago 
including such monumental structures as 
the Wrigley Building, the Merchandise 
Mart, Marshall Fields & Co. department 
store, Union Station, the Civic Opera 
House, etc. At the time of his death 
his firm was engaged in the develop- 
ment of the Army’s $5,000,000 Borinquen 
airbase in Porto Rico. 


Jutius T. Soperstam, a retired civil 
engineer who had served the Sanitary 
District of Chicago for 40 years, died 
Jan. 10 at Chicago. He was 82. 


Joun L. Bocart, a civil engineer with 
the Consolidated Edison Co. of New 
York for 25 years, died at Glen Head, 
L. L., Jan. 10. He was a graduate of the 
New York University School of Engi- 


neering. 


Epwin J. McGeary, 71, general su- 
perintendent of the Bessemer & Lake 
Erie Railroad, which he joined in 1895, 
died Jan. 10 at Greenville, Pa. 


Artuur FrepericK KLetn, chief con- 
struction engineer for Northwestern Uni- 
versity since 1935, died Jan. 10 at Chi- 
cago. He was formerly vice president 
of the construction firm of R. C. Wie- 
boldt Co. 


Cot. Harotp CHAMBERLAYNE FisKE, 
61, U. S. Army (retired), a classmate 
of Gen. Douglas MacArthur, died Jan. 8 
at Manhasset, L. I. Colonel Fiske was 
graduated third in the class of 1903 at the 
United States Military Academy at West 
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Point. Upon graduation he was assigned 
to the Philippines as a second lieutenant 
in the Corps of Engineers. He remained 
in the Philippines until 1908, when he 
returned to West Point as an instructor. 
During World War I he was attached 
to the 107th Engineers. He received 
the Croix de Guerre and the Order of 
the Purple Heart and was named an 
officer of the French Legion of Honor. 
After the war he served in the Rivers 
and Harbors section of the United States 
Army Engineers. He retired from the 
army as colonel in the 6th Engineers 
at Fort Lawton, Seattle. 


Rosert Weir, engineer with the city 
waterworks department of Toronto, Ont., 
for more than 30 years, died Jan. 3 at 
Toronto. 


Joun H. Murpny, 74, for more than 









20 years engaged in highway c " 
tion, died Jan. 7 at Burgoon, ‘jp. 


Eart D. Moony, 34, chief e: ine, 
for Consolidated Builders, Inc., , 
tors for Grand Coulee dam, die: ), 
29 at Mason City, Wash. He was | adj. 
ated from the University of Wash | 
and was connected with the \W Jae. 
Bridge & Construction Co. and » ash. 
ington Iron Works of Seattle | for. 
going to the Columbia Constructio, (). 
as an engineer for Bonneville dai an 
later, at Grand Coulee. 


Frep Davenport, 61, civil engineer. 
died Jan. 7 at Fort Wayne, Ind. 


Atrrep R. Dart, 61, WPA area engi. 
neer who directed the agency’s pro. 
gram at Fort Custer and Kellogg Air. 
port, died Jan. 6 at Battle Creek, \ich, 





CONTRACTS AND CAPITAL 





ENGINEERING CONSTRUCTION awards for 
the week total $83,262,000, a decrease of 
41 percent from a week ago, and 7 per- 
cent under the volume for the corre- 
sponding week a year ago. Public con- 
struction is 44 percent lower than last 
week, but 42 percent higher than in the 
1941 wéek as a result of the 114 percent 
increase in federal work. Private awards 
are 9 percent under a week ago, and 70 
percent below the total for the week last 
year. 

The current week’s total brings 1942 
construction to $279,446,000 for the 
three-week period, a decrease of 15 per- 
cent from the $329,541,000 reported in 
1941. Private construction, $27,641,000, 
is 74 percent lower, but public awards 
are up 12 percent due to the 38 percent 
gain in federal construction. State and 
municipal work is 36 percent under the 
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total for the corresponding 1941 period 

In the classified construction groups, 
gains over last week are in sewerage, 
and commercial buildings. Increases over 
the 1941-week volumes are in water. 
works, sewerage, public buildings, and 
earthwork and drainage. 

New capital for construction purposes 
for the week totals $11,005,000, a de. 
cline of 35 percent from the volume a 
year ago. The week’s financing is made 
up of $8,905,000 in state and municipal 
bond sales, $1,800,000 in corporate se- 
curity issues, and $300,000 in RFC loans 
for industrial expansion. 

New construction financing for the 
year to date, $478,692,000, compares with 
$50,219,000 reported for the three-week 
period last year. 


CONTRACTS 


(Thousands of dollars) 
Week Ending 








Jan. 16 Jan. 8 Jan.15 

1941 1942 1942 

| $26,515 $109,107 $56,909 

State & Municipal 23,878 19,317 14,827 

Total public... $50,393 $128,424 $71,736 

Total private... 388,781 12,728 11,526 

WUT 2656550 $89,174 $141,152 $83,262 
Cumulative 

| (3 weeks)...... $279,446 

Poe (3 weeks)... .. . $329,541 


Note: Minimum size projects included are: 
Waterworks and waterways projects, $15,000; 





other public works, $25,000; industrial build- 
ings, $40,000; other buildings, $150,000. 
NEW PRODUCTIVE CAPITAL 
Cumulative 
1941 1942 
3 weeks 3 weeks 
NON-FEDERAL ..... $50,219 $28,692 
Corp. iti 5,738 1,800 
State 80,818 16,592 
U.S.H.A. loans 12,043 : 
SS SOR 665-03 0952 1,620 10,300 
WRDBRAL, .vccccece © -ceteee $450,000 
TOTAL CAPITAL ... $50,219 $478,692 


ENR INDEX NUMBERS 


Index Base = 100 1918 1926 
Construction Cost...Jan. '42..267.63 128.65 
Building Cost....... Jan. °42..217.12 117.37 
Volame .. 02 ccccccee Dec. '41..217 95 
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Comment and Discussion 


Readers’ opinions on matters that concern engineers and contractors 


Unequal Tangent Distances 


Sir: The problem of unequal tan- 
gent distances at airport runway and 
street intersections, a solution for 
which was offered by Joe L. Grimes, 
Jr. in ENR, Dec. 4, 1941, p. 817, 
can be solved more easily, especially 
if a calculating machine is available, 
by the following formulas: 

Case I: With Angle D greater than 
90 deg. (see sketch) and given R, 
W,, W2 and Angle D find 7, and T:. 

A= D— 90 deg.; 

T = Kz sec A+ K, tan A; and 

T. = K; sec A+ Kz tan A. 

In the same way it can be shown 
than when Angle D is less than 90 


= Ky» cosec D-K, cot D; and 
» = K, cosec D — Kz cot D. 


Unequal tangent layout 


The advantages of the above form- 
ulas are that two functions only of 
the central angle, or its complement, 
are needed, and that the formulas, 
being an algebraic sum of products, 
permit “letting the products accumu- 
late in the calculating machine.” 

Rosert G. Davies 


Civil Engineer 
Santa Monica, Calif. 


Opportunity for Engineers 


Sir: Ten years ago the civil engi- 
neering field was decidedly over- 
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crowded. Hundreds of young men 
were graduating from colleges of 
engineering and due to the lack of 
actual field and construction work 
they were willing to work for little 
more than practical experience. As a 
result of this mass production of 
graduate engineers contractors were 
able to secure the services of com- 
petent men at a very low salary rate, 
and that rate did not increase in 
proportion to the engineer’s value as 
the years passed by. 

When the young engineer discov- 
ered that he was unable to make an 
adequate wage to supply his needs, 
he gave up his chosen profession and 
sought employment in more remuner- 
ative fields. Perhaps the value of the 
engineer has been underestimated, 
or perhaps it was the over-supply of 
men that caused the under-estima- 
tion; who can determine? But now, 
the condition has assumed a new 
aspect, namely, that there exists a 
vital and immediate need for con- 
struction engineers. 

As we are now in the state of war, 
our national defense program has 
reached such proportions that the 
federal government has made _ pro- 
vision to establish night schools 
throughout the country to educate 
young men in the science of engi- 
neering. This program was necessary 
to speed up production, house troops, 
construct bridges, build superhigh- 
ways, erect fortifications, establish 
munition plants and perform other 
engineering feats that have been ne- 
glected heretofore, but are now es- 
sential to protect our democracy, and 
our previously unquestioned free- 
dom. 

H. A. BYHANNA 


Junior Asst. Engineer 
State Road Commission 
Moundsville, W. Va. 


Transforming Vertical Curves 


Sir: Referring to the article enti- 
tled “Transforming Vertical Curves,” 
by Samuel Gisser (ENR, Nov. 20, 
1941, p. 747) Mr. Gisser’s problem 
of changing grades at a bridge and 
still being able to use the same ele- 
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vations on the bridge is frequently 
encountered. In reality the vertical 
curve is the same in the old ‘and the 
new, the only change being the loca- 
tion of the P.C. and the P.T. The 
parabolic constant of the vertical 
curve must remain unchanged. The 
problem then is to determine the 
slopes of these new tangents and to 
be sure that the P.C. and P.T. are 
not on the bridge. 

Any vertical curve that connects 
tangents of opposite slope must have 
either a high or a low point, depend- 
ing upon whether it is a hump or a 
sag curve. If we call this point the 
point of horizontal tangent (P.H.T.) 
we may locate it directly from the 
grades given. The relationship is 


(ZC — G2). This is the horizontal 


distance from the P.C. The vertical 

a I 
distance from the P.C. is G*, x (Gn 
— Go). 


The old curve P.H.T. is 6/10 times 
6 + 00. or Sta. 12 +- 60.00. The rise 
is 6 times 6 times 6.00/20 or 10.80 
ft. or elevation 118.48. From this 
point the second degree parabola ex- 
tends to plus or minus infinity and 
the drop is the distance in stations 
squared divided by 1.2. The number 
1/1.2 is the parabolic constant and 
is equal to the divergence of the 
tangent and the curve. This in terms 
of the grades is (G; — G2) 2L or 
10 
12 

From the P.H.T. the equation is 

‘ 
i= x Then dy =— ee 
1.2 dx 0.6 

Since the problem is to locate the 
P.C. with G; = +4 we get + 4.0 
times —0.6 or —2.4. With G’2. = 
—3 we get —3.0 times —0.60 or 
+1.80. L therefore is 4.20 sta. 

If the solution is correct the para- 
bolic constant is not changed. ae 


8.4 


. 1 y 
isy5 Q.E.D. 


‘ -X? 

From the original parabola y = TD 
we may have an infinite number and 
combinations of grades. These grades 
have a different P.I. but only one 


P.H.T. For this reason it is easier 


to work from the P.H.T. 


CHARLES MACKLIN 

Engineer 

J. Gordon Turnbull and Sverdrup & Parcel 
Normandy, Mo. 
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Engineering News Events of 194) 


What happened in 1941 is given in the following chrono- 
logical summary. Details will be found in the issue of 
ENR for the dates noted in parenthesis. 


JANUARY 


ALL-TIME TUNNELING RECORD set on the 
Carleton Tunnel in Colorado with 5 miles 
being driven from a single portal in 513 
days, an average of 50 ft. per day. (Jan. 9) 


Entire Arroyo Seco Parkway at Los 
Angeles goes into service. (Jan. 9) 


Box Butre Dam near Hemingford, Neb., 
started by U. S. Bureau of Reclamation. 
The $2,560,000 project will impound Nio- 
brara River floodwaters to irrigate 12,000 
acres. (Jan. 16) 


FEBRUARY 


Contracts for Atlantic defense bases, 
totaling nearly $35,000,000, are awarded 
as Army and Navy rush defense con- 
struction program. (Feb. 20) 


To FINISH the cantonment program Presi- 
dent Roosevelt asks Congress for an addi- 
tional $575,000,000. Fast legislative ac- 
tion is expected on $1,115,000,000 worth 
of strictly military construction. (Feb. 20) 


Bankuead TunneEL, a 3,400-ft.-long  ve- 
hicular tube under the Mobile River at Mo- 
bile, Ala., is opened to trafic. (Feb. 27) 


Boston, on Feb. 15 officially opens its new 
subway under Huntington Ave. in the 
Back Bay section. (Feb. 27) 


First OKLAHOMA irrigation project ap- 
proved as the Bureau of Reclamation starts 
construction of the Altus project in Greer, 
Kiowa and Jackson Counties. Cost is 
estimated at $5,600,000. (Feb. 27) 


MARCH 


NEGOTIATED-FEE CONTRACT is abandoned 
by the Constructing Quartermaster Corps 
of the U. S. Army and a modified form of 
competitive bidding substituted. Calls for 
bids, however, will not be advertised. 
(March 6) 


Construction included in the fourth sup- 
plemental defense appropriation bill, which 
passes the House, totals nearly $850,000,- 
000. (March 6) 


Granp CouLEE POWER PRODUCTION begins 
as two 10,000-kw. station service generators 
are turned on. Start of operation is two 
years ahead of schedule. (March 20) 


Sr. Lawrence River agreement submitted 
to Congress as President Roosevelt makes 
public the Canadian-U. S. Agreement for 
development ot the international section of 
the stream for power and navigation. Total 
cost of the proposed work is placed at 
266,170,000. (March 27) 


Mup Mountain Dam earthfill operations 
are protected by 328x196-ft. tent. The 
large canvas, which weighs about 35,000 
lb., is suspended between walls of the 
White River canyon. (March 27) 
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DisMANTLING of the damaged Tacoma Nar- 
rows Bridge, which collapsed Nov. 7, 
1940, is recommended by a board of engi- 
neers retained by the Washington Toll 
Bridge Authority to investigate the col- 
lapse. (March 27) 


APRIL 


BUILDING TRADES DEPARTMENT of the AFL 
by resolution agrees to bar strikes due to 
jurisdictional disputes on defense work. 
(April 3) 


TEMPORARY DIVERSION INCREASE of Lake 
Michigan water through the Chicago drain- 
age canal is not favored in the report of a 
special master appointed by the U.S. Su- 
preme Court. (April 10) 


HIGHEST HIGHWAY BRIDGE east of the Mis- 
sissippi River to be built by Kentucky. 
Roadway of new structure will be 240 ft. 
above low water on the Kentucky River 
and 200-ft.-high piers will be required. 
(April 10) 


WasHINGTON Strate Supreme Court April 
12 orders the state toll bridge authority 
to pay $619,915 to the three contractors 
who built the collapsed Tacoma Narrows 
Bridge. (April 17) 


WPA construction of the Civil Aero- 
nautic Authority’s airport program is rec- 
ommended by Congress as funds are pro- 
vided for continuation of the work. This 
proposal strongly opposed by Jesse Jones 
and the CAA, who want contract work 
continued. (April 17) 


Construction of 32 government-owned 
shipways, costing about $22,400,000 is 
arranged by the U. S. Maritime Commis- 
sion, as an emergency program of building 
472 cargo ships gets under way. An addi- 
tional 56 ways are called for in a $500,- 
000,000 Lend-Lease allocation for new 
ships. (April 24) 


FirsT MAJOR DEFENSE HOUSING undertaken 
by the Federal Works Agency, a $1,935,- 
000 project to accommodate 2,700 persons 
at Fort Knox, is completed. (April 24) 


IMMEDIATE CAUSE of the Tacoma Narrows 
Bridge failure was the slipping of the 
center cable band on the north cable, ac- 
cording to a report by a special board of 
engineers appointed by the Federal Works 
Agency to study the accident. (April 24) 


MAY 


CenTRAL VALLEY power and_ irrigation 
project in California is speeded up to de- 
liver power from Shasta Dam in 1944, 
instead of 1945. (May 1) 


InTER-AMERICAN HIGHWAY completion 
through Central America is urged upon 
Congress as President Roosevelt proposes 
a $30,000,000 program to improve the 
route from the Mexico-Guatemala border 
south to the I’anama Canal. (May 8) 


Start of the $41,200,000 Bullshead power 
project on the Colorado River provided 





for as Congress includes $5,000,000 { 
construction in an appropriation bi 
Funds also provides for adding addition: 
generators at Bonneville and Grand Coul: 
Dams and for transmission lines. (May 15 


Suasta Dam concrete placing reach 
1,000,000 cu.yd. May 2 as the placing rai: 
of 6,000 cu.yd. per day is maintained 
(May 15) 


Most BEAUTIFUL STEEL BRIDGES erected 
during 1940, as chosen by the American 
Institute of Steel Construction, were th: 
Susquehanna River Bridge at Havre d: 
Grace; Dunning Creek crossing on th: 
Pennsylvania Turnpike; Klamath River 
Bridge, Humbolt County, Calif.; and the 
Oceanic Bridge over the Navesink River at 
Locust Point, N. J. (May 22) 


BarTLett Dam reservoir for Verde River 
in Central Arizona is filled for the first 
time since its completion in May, 1939, 
by torrential rains in that area. (May 22) 


ENGINEERING CONTRACTS awarded for nine 
new army cantonments, as the War De- 
partment continues its program for prepa- 
ration against any emergency. (May 29) 


JUNE 


WATER SOFTENING and filtration plant of 
the Metropolitan Water District of South- 
ern California goes into operation to treat 
100 mgd. of Colorado River water, which 
is delivered via 280-mile-long aqueduct. 
Thirteen California towns and cities will 
share the new supply. (June 5) 


Worr Creek Dam, a $55,000,000 project 
near Jamestown, Ky., on the Cumberland 
River, is started by the U. S. Engineers. 
(June 5) 


STEEL CAPACITY is to be expanded by 10,- 
000,000 tons annually at a cost of a 
billion dollars at the request of OPM. 
(June 12) 


TVA gets $40,000,000 to increase power 
output for defense purposes. Four new 
dams are authorized and future plans 


anticipate construction of three more. 
(June 19) 


ComPILATION of projects for a post-war 
works program is started as the Federal 
Works Agency sets up the Public Work 
Reserve. (June 26) 


NationaL Airport at Washington, D. C., 
completed at a cost of $25,000,000, and 
goes into service. (June 26) 


JULY 


A PROGRAM to stabilize construction labor 
wage rates and conditions of employment 
is worked out by the Labor Division of 
OPM. (July 3) 


New Form of fixed-fee contract is adopted 
by the War Department. The form specific- 
ally provides that no increase shall be made 
in the contractor’s fee as a result of changes 
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wk, unless the effect of the change 
the accommodations by more 


(July 3) 


in the w 
js to increase 
than 5 percent, 


AN ALL-TIME construction record is estab- 
jjshed for the first week of July with a total 
of $28,718,000. This is 25 percent higher 
than the previous | record established 
(Oct. 17, 1940, and is piled on top of a 
June in which the weekly totals averaged 


¢147,000,000, also a new record. (July 10) 


Wasuineton Toll Bridge Authority author- 
izes the state highway director to pre- 
are plans for a new span to replace the 
¢,000,000 Tacoma Narrows suspension 
bridge, which collapsed Nov. 3, 1940. (July 


10) 


Manoninc Dam, for controlling floods on 
Mahoning Creek in northeastern Arm- 
strong County, Pa., is completed and ac- 
cepted by the U, S. Engineers from the 
Dravo Corp., Pittsburgh. (July 10) 


New Main St. BRIDGE across the St. Johns 
River at Jacksonville, Fla., is opened to ac- 
commodate July 4 traffic. (July 17) 


Tue $30,000,000 Quonset Point, R. I. naval 
sir station is turned over to the U. S. 
\avy’s operating force a few days short of 
one years work, (July 24) 


Sraikes on defense projects by unions of 
the AFL’s Building and Construction 
Trades Departments are barred by an 
agreement signed July 24 by AFL and 
representatives of federal agencies con- 
erned with defense construction (July 31) 


CarttoN TUNNEL, 6-mi. long, $1,000,000 
iob at Cripple Creek, Colo., is completed 
670 days after construction starts. The 
average daily advancement was 48} ft. 
(July 31) 


A 1,000-rr. flood-control dike and highway 
embankment along the Connecticut River 
at Hartford moves 50 ft. into the river July 
24 as hydraulic filling for the highway on 
the fill’s top is drawing to a close. (July 
31) 


AUGUST 


Tue $320,000,000 defense road bill just 
passed by Congress is vetoed by President 
Roosevelt, who objects to the bill’s manda- 
tory distribution on the regular federal-aid 
basis of some $125,000,000 for work on the 
strategic highway network. (Aug. 7) 


AttocaTion of $80,810,110 for civil airport 
construction during the fiscal year begin- 
ning July 1 is announced by Brig Gen. 
Connolly, head of the Civil Aeronautics Ad- 
ministration. Work on 216 of the projects 
will be done by contract, for which bids 
will be called in from 60 to 90 days. (Aug. 


9 
i) 


Kincstey Dam, a power and _ irrigation 
project on the North Platte River near 
Ogalala, Neb., is officially dedicated. (Aug. 


New CONSTRUCTION in nation during 1941 
ls estimated at $10,200,000 by the U.S. 
Department of Commerce. This is an in- 


— of 49 percent over last year. (Aug. 
4) 


Cuatuce Dam started on the Hiwassee 
River near Hayesville, N. C., as workmen 
Segin foundation explorations. Chatuge 
Dam is one of four such projects to be 
built in the Southeast under a $40,000,000 


pa from Congress to the TVA. (Aug. 
) 
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First projects to be undertaken under the 
$150,000,000 defense public works program 
are approved by the President. This pro- 
gram, authorized by Congress nearly two 
months ago, is intended to provide com- 
munity facilities for local governments 
whose resources are strained by defense 
expansion. (Aug. 21) 


Lake Meap, the 150-mi.-long reservoir back 
of Boulder Dam, Aug. 6, reaches level of 
the spillway crests for the first time since 
filling of the reservoir began six and one 
half years ago. Storage at this level is 
nearly 31,000,000 acre-ft. (Aug. 21) 


Wasuincton Toll Bridge Authority ac- 
cepts a $4,000,000 insurance payment for 
damage to the “Tacoma Narrows suspen- 
sion bridge resulting from Nov. 7, 1940, 
collapse. (Aug. 21) 


Bric. Gen. Eucene REyYBOLD, assistant chief 
of staff of G-4 for the Army, is named to 
succeed Maj. Gen. Julian S. Schley Oct. 17 
as chief of the U. S. Engineers. (Aug. 21) 


SEPTEMBER 


TRANSFER of the construction section of 
the Quartermaster Corps to the U.S. En- 
gineers is recommended to Congress by 
the War Department to centralize all army 
construction. (Sept. 4) 


Dnreprostroy Dam, huge power dam across 
Dneiper River in Russia, is destroyed by 
Russian engineers to check the German ad- 
vance. (Sept. 4) 


VatLEcITO Dam on the Pine River in 
southwestern Colorado is completed to 
bring the number of Bureau of Reclama- 
tion water storage reservoirs in the West 
to 80. (Sept. 18) 


Currter Lumper Co., low bidder on gov- 
ernment prefabricated housing project near 
Detroit, signs closed shop agreement with 
CIO Construction Workers Organization 
and thus starts controversy as to scope 
of AFL agreement with OPM. (Sept. 25) 


OCTOBER 


Pressure from AFL causes Federal Works 
Agency to hold up award of housing con- 
tract to Currier Lumber Co. (Oct. 9) 


THE DOUBLE-LEAF BASCULE railway bridge 
over the navigation canal at Sault Ste. 
Marie, Mich. collapses Oct. 7, dropping a 
locomotive into the canal. (Oct. 16) 


Nimrop Dam, flood-control project in Ar- 
kansas, is completed four months ahead 
of schedule as workmen employed by Russ 
Mitchell, Inc., and Bryan & Reese, Inc., 
raise the American flag over the $3,500,000 
dam on the Fourche La Fave River. (Oct. 
30) 


NOVEMBER 


PENNSYLVANIA TURNPIKE revenues for first 
full year are $2,949,383 or $60,000 in excess 
of the engineer’s estimate. Cost of year’s 


operation is $927,000. (Nov. 13) 


Nracara River diversion increase expected 
as Canada and the United States work out 
an agreement permitting this country to 
divert an additional 7,500-sec.-ft. of water 
for power generation. The agreement is 
now before the Senate and little delay is 
expected for the bill’s approval. (Nov. 13) 


FIFTEEN reinforced-concrete barges are con- 
tracted for by the U. S. Maritime Com- 
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mission at a total cost of $9,000,000. 
13) 


(Nov. 


SHARP LOCAL earthquake at Torrance and 
Gardena, Calif., Nov. 14 causes no deaths, 
nor serious injuries, but results in $600,000 
property damage. (Nov. 20) 


BILLION DOLLARS worth of river and harbor 
projects are approved by a House Commit- 
tee. Measure includes the controversial 
$227,056,000 St. Lawrence power and sea- 
way project and the $197,921,000 Florida 
ship canal. (Nov. 27) 


Granp River Dam, $25,000,000 power 
project in Oklahoma, is taken over by the 
Federal Works Administrator at President 
Roosevelt’s request. (Nov. 27) 


LABOR TROUBLES involving welders em- 
ployed in several West Coast shipyards 
is settled as nine American AFL metal 
trades unions agree to grant welders “one- 
card” privileges and cease alleged discrimi- 
nation against welders involved in the 
West Coast shipyard strike. (Nov. 27) 


Bric. Gen. Privip B. FLleminc, wage hour 
administrator, is nominated head of the 
Federal Works Agency as Administrator 
Carmody resigns because of ill health to 
take a less strenuous job with the Mari- 
time Commission. (Nov, 27) 


DECEMBER 


Access roAp and flight strip funds sought 
from Congress by the President. For ac- 
cess roads he asks $75,000,000 in cash and 
authority to contract for another $50,000,- 
000. (Dec. 4) 


Bric. Gen. Brenon B. SOMERVELL, adminis- 
trator of the construction division of 
Quartermaster General's office during the 
past year, is appointed assistant chief of 
staff of the War Department, and placed 
in charge of the supply division. (Dec. 4) 


Wreckep Tacoma Narrows Bripce towers, 
originally scheduled to be dropped into 
Puget Sound, will be salvaged and eventu- 
ally routed into the nation’s defense pro- 
gram, OPM announces. (Dec. 4) 


- 
Bitt transferring construction operations 
of the Quartermaster Corps to the Corps 
of Engineers is signed by President Roose- 
velt. (Dec. 4) 


Wir only a 30-ft. gap remaining to be 
closed, first span of the 270-300-270-ft. 
continuous girder unit of the new Hart- 
ford, Conn., bridge collapses, killing 16 
men. (Dec. 11) 


PresipENt JoHN Coyne of the Building 
Trades Department of the AFL announces 
AFL will sanction no strike by its com- 
ponent unions for*the duration of the war. 


(Dec. 11) 


Tue 10-pitt10N dollar third supplemental 
defense appropriation, containing nearly 
3} billion of construction, is passed by 
Congress. (Dec. 18) 


Draper-ALPInE TUNNEL concrete work is 
completed. This 3-mi. project is part of 
the Salt Lake aqueduct division of the 
Provo River development. (Dec. 18) 


DEFENSE HOUSING becomes billion-dollar 
program as Congress adds another $300,- 
000,000 for the work. (Dec. 25) 


Mup Mountain Dam fill on the White 


River near Seattle, Wash., is topped out. 
(Dec. 25). 
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FROM THESE 91-IN.-DIAMETER OUTLETS in Friant Dam 1,000 cfs. of wate’ 
for the parched fruit orchards of California's San Joaquin Valley wil 
start on its 37-mile journey through the Madera Canal. 
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BEST EVER but not good enough. In these few words are 
written 1941’s epitaph and 1942’s challenge. For eleven 
months of the past year civil engineers and construction 
men watched the mounting record of their accomplish- 
ments with elation and considerable self-satisfaction. 
They were building for defense with a speed that 
exceeded everyone’s early expectations. They were overcoming the debility 
engendered by New Deal use of their industry as an experimental laboratory 
for make-work schemes during the depression, and were handling more 
contracts than ever before in history. They could see the total volume adding 
up to more than eleven billion dollars, exceeding the record of 1928, which 
had come to be accepted throughout the lean Thirties as a_never-to-be- 
repeated attainment. They were, in short, properly proud of their profes- 
sion. Then came Dec. 7 and the bombing of Pearl Harbor. Out of the smoke 
of our wrecked ships and planes arose a new set of values. Records, which 
meant something when we were only building for defense, lost their meaning 
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when the objective became building for victory in 
battle. Speed, more speed than ever before, speed 
limited only by human endurance, is demanded 
from the construction industry in 1942. 

In the months to come civilian construction must 
be squeezed farther, as the chart on the preceding 
page indicates. War construction must expand, as 
the chart also shows; it accounted for 65 percent 
of the total in 1941, and it may take 80 percent in 
1942. Probably the total will be smaller ($10,- 
000,000,000 is estimated) but the war construction 
share will be nearer 8 billion than the 7 billion of 
1941. Munitions capacity already provided must 
be doubled. New military posts for a greatly ex- 
panded army and air force must be rushed. A 
100-percent increase in the number of major air- 
fields is contemplated. Industrial housing and 
defense highways are to be built in expanded vol- 
ume. The Navy’s shore establishments. still offer a 
tremendous backlog of construction. And work 
on island bases, even in foreign countries, is cer- 
tain to increase. 

More for war, less for civilian needs and none at 
all for peace and the pursuit of happiness. That 
is the pattern to which the construction industry 
must shape its energies from this date forward. 


This Issue 


THIS ANNUAL REVIEW AND FORECAST was planned 
with full realization of this shape of things to 
come. Its sights are set on the future, not on the 
past. Not only are the reviews of the several tech- 
nical fields and the annual statistical analysis 
designed to evaluate past achievements in terms of 
future usefulness, but four prime problems of 1942 
are set apart for discussion by outstanding authori- 
ties. In what Walter Binger has to say on civilian 
defense, General Reybold on living conditions on 
construction jobs overseas, H. L. Whittemore on 
material shortages, and Frank Herring on post- 
war planning of public works, engineers and con- 
struction men will get both instruction and inspira- 
tion. To the proposition that a difficult future can 
he forged into proud technical achievement, this 
issue is dedicated. 


Clearing for Action 


THE CONSTRUCTION INDUSTRY, in common with 
other elements of our national economy, began 
1941 on a business-as-usual basis. To be sure, an 
expanding program of defense building had got- 
ten under way in the last half of 1940, but it had 
been taken in stride. There was still a lot of slack 
before the capacity of the construction industry 
would be reached. Defense construction could 
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simply be superimposed on civilian constr 
First indications, of necessary reorientation 4p 
early in 1941 when engineering employees — -g,, 
to desert their normal jobs for better pay o: de. 
fense construction. Next, material shortages 
to appear, as priority measures were put into « {ec 
by the federal government. As huge defense op. 
tracts multiplied, more contractors joined forces 
to effect great construction combinations ca; 
of handling projects of unexampled magniiude 
at unprecedented speed. Engineering and aychj. 
tectural firms also found it necessary to ex) and 
or combine. Many capable engineers and «op. 
struction men were called to jobs in Washington, 
or, having reserve commissions in the armed s<ery. 
ices, were called to duty. Finally the Supply, Pri- 
orities and Allocation Board issued its famous 
order limiting priorities on civilian construction to 
those projects “necessary for health or safety,” and 
the transition was complete. The construction in. 
dustry was on a war footing. It is there today. 


Labor's Contribution 


SUCH RAPID CHANGE was bound to affect labor rela- 
tions. Compared, however, with the manufacturing 
industries, construction was relatively free from 
strikes or disturbances, the CIO not being strongly 
enough intrenched to create inter-organization dis- 
putes and the AFL building trades group exhibiting 
laudable intentions to solve disputes by arbitration. 
In an agreement signed with federal contracting 
agencies and the OPM in July, the building trades 
unions accepted time and a half for overtime, 
multiple-shift operation, and a plan to freeze es- 
tablished wage rates for the duration of any given 
job. For these concessions they received virtual 
permission to unionize all defense construction 
and what seemed to be a promise to keep WPA 
labor off union jobs. In practice, the agreement 
was not a universal success, but it eliminated most 
work stoppages. Also, in one instance, the AFL 
read into it a meaning not apparent in the text, 
and used it successfully to keep the government 
from awarding a housing contract to a_ builder 
employing CIO labor. Cessation of the vicious 
work permit scheme, by which tribute was exacted 
from workmen without making them union men- 
bers, was also promised by labor leaders, although 
most of the damage had been done before repent- 
ance set in.. Labor supply was fairly adequate for 
all needs, so that there was no large amount of 
labor scouting, by which workmen are lured from 
one job to another by offers of higher pay. Since 
we have been at war, labor has renewed its pledge 
against work stoppage. The future, therefore, is 
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not dark, barring some possibility that a large 
number of workmen may be called into the Army 
or attracted by higher pay into munitions produc- 


tion. 


Construction Costs 


FAT PAY ENVELOPES made their contribution to a 
continuing upward trend in costs of construction 
during the year. In concert with increased mate- 
rial prices, particularly lumber, the higher pay 
rates raised general cost indexes from 4 to 6 per- 
cent. However, in times such as these, this type of 
index figure fails to reflect such special influences 
as overtime, lower labor efficiency and premiums 
paid for scarce materials, so that the actual cost 
rise has probably been somewhere between 15 and 
20 percent. These “extras” will, of course, con- 
tinue to exist in 1942, and further cost rises are in 
prospect. A detailed presentation of the construc- 
tion cost situation is published on another page of 
this issue. 


Little Slips of Paper 


Serious as was the problem of rising costs, it was 
of little concern compared to that of materials 
scarcity and its resultant, priority control. By the 
middle of the year, all the common metals were 
obtainable only with little slips of paper known 
as preference ratings, issued by the Office of Pro- 
duction Management; and aluminum, tin and cop- 
per soon were virtually unavailable even for 
defense construction. At first, ratings from A-1 to 
A-10 were issued, but the tendency to give too 
many orders an A-] rating led to subdivisions from 
A-l-a to A-1-j. At first, too, separate ratings had 
to be obtained for each materials order, but later 
entire jobs were given ratings that could be applied 
to all purchases. Although complicated, the pri- 
orities control succeeded in its purpose, which 
was to direct materials into the channels where they 
were most needed. But the success had a limit, and 
that limit occurred when defense requirements 
began to absorb the entire output of an industry. 
Then direct allocation was resorted to, under which 
the raw material producer was told how much he 
could sell and to whom. The end result was that 
contractors on war jobs were working under com- 
plete priority control, and contractors on civilian 
jobs, not being able to get preference ratings, 
were finding it difficult to work at all. The pros- 
pect is for an even tighter situation in the con- 
struction materials field, with increasing emphasis 
being placed on the ingenious substitution of plenti- 
ful materials for those which are needed for 
arms and armament. 
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They Got the Job 


DESPITE ITS CROP of vexing problems, 1941 pro- 
duced a development of great promise in the trans- 
fer of all Army construction to the Corps of Engi- 
neers. The Navy has always had a single highly 
efficient design and construction organization in its 
Bureau of Yards and Docks, but the Army has 
suffered by comparison because its equally effi- 
cient technical branch was not allowed to do the 
Army’s construction. This was reserved to the 
Quartermaster Corps, which had neither the experi- 
ence nor the organization to cope with the tremen- 
dous construction demands that war emergencies 
generate. That the Corps of Engineers, which 
keeps large public works programs going in peace- 
time, has the training and the personnel to take war 
construction in stride has been recognized by all 
the recent Chiefs of Staff, but it remained for the 
present Under Secretary of War to get Congress 
to translate this recognition into legislation. As a 
consequence, War Department construction work 
enters 1942 on a footing commensurate with the 
task before it. With the many fine construction 
officers in the Quartermaster Corps absorbed into 
the efficient officer group of the Corps of Engineers, 
the Army has a technical branch that measures up 
to its every requirement. 


The Road Ahead 


FOR THE IMMEDIATE FUTURE, life and livelihood 
depend almost solely upon the fortunes of war. 
Some engineering firms and some contractors will 
have more work than they can conveniently handle; 
others, as a result of the curtailment of normal 
construction operations, will have little or nothing. 
For individuals, however, there should be small 
opportunity for idleness. The new problems of 
civilian defense loom large. The necessity for 
maintaining private property and public facilities 
in the face of a scarcity of usual materials will 
provide useful and interesting tasks. And there 
is still the problem of post-war planning, for vic- 
tory will be hollow if it is merely the prelude to 
another period of unemployment and despondency. 
During the past year under the leadership of the 
National Resources Planning Board, a Public 
Work Reserve organization was set up to educate 
cities and states in public works planning and to 
compile an inventory of possible projects; and 
Congress gave preliminary considerations to pro- 
viding funds for advance designs. Thus in present 
tasks and future planning there exists a full sched- 
ule. For it is in 1942 that the foundations will be 
laid for the new and better world that must be built 
on the ashes of this war’s ruins. 
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Looking Ahead in Transportation 


TRANSPORTATION stands to be ad- 
vanced as much by developments of 
the present war as it was by those of 
World War I. That war started the 
motor truck on the way to its present 
high position in our transportation 
system. This war will advance devel- 
opment of the airplane as a means of 
transportation in much the same way, 
for, with our capacity to produce 
planes increased many fold and with 
airports greatly increased in number, 
it seems probable that after the war 
much more of the traffic that now 
moves over the ground will take to 
the air. A great expansion of air 
transport is in prospect. 


Faster road and rail transport 


War developments may also bring 
major changes in road and rail trans- 
port. Cheaper and more abundant 
aluminum and steel alloys seem to 
assure extension of light metals to 
freight car construction. Faster and 
more efficient freight service will be 
a necessity for the railroad companies 
if they are to keep more of the cream 
of their business from being taken 
away from them by airplanes, just as 
truck operators skimmed off the most 
lucrative part of their business in the 
past two decades. This time, however, 
the cream-skimming will react on 
truck operators as well and as a result 
they may find themselves compelled 
to join with the railroads in giving 
new and faster door-to-door delivery 
that will meet airplane competition. 
Such a plan will call for construction 
of modern truck-rail terminals, more 
extensive use of demountable truck 
bodies that can be put on rail cars 
for long-distance hauling and greater 
use of diesel-powered locomotives. 
But first of all, it will call for new 
thinking on the part of most railroad 
operating officials in the matter of 
handling high-speed freight traffic. 
No small part of the present depressed 
condition of the railroad industry is 
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Present war expected to bring changes as profound as those ‘ol. 
lowing the first World War. New emphasis placed on better hi zh. 


way facilities in metropolitan regions. 


V. T. Boughton 


due to the failure of its officers to 
meet truck competition with aggres- 
sion and the pioneering spirit of our 
early railroad builders. 

The vast spending for war prepara- 
tion raised railroad freight traffic 
a little above the levels of 1929, the 
highest year on record, and the speed- 
ing up of all defense operations now 
called for in 1942 should raise this 
year’s traffic to higher levels. 

The railroads were not swamped by 
the October traffic peak, as predicted 
by many pessimists who remember 
what happened in 1917. This was due 
in part to the fact that a large share 
of the gain in traffic was handled 
by trucks, but it is due primarily to 
the foresight of the railroads in plan- 
ning for fast loading and unloading 
of cars—which was the real cause of 
the 1917 breakdown—and in add- 
ing new equipment to meet the peak 
demand. In the first nine months of 
1941, the railroads put nearly 60,- 
000 new cars and 425 new locomo- 
tives into service. 


New railroad construction 


A record for new line construction 
not equaled for many years was made 
by the railroads in 1941, but it was 
due almost entirely to meeting the 
needs of rail service at defense plants. 
Relocation to remove rail lines from 
valleys to be flooded by new flood- 
control reservoirs added a small mile- 
age. The total for the year is ex- 
pected to be 2,000 miles, as compared 
to less than 50 miles in 1940. 

Maintenance expenditures totaled 
about $600,000,000 as compared to 
$497,000,000 in 1940, figures that 
still are below what should be spent 
to maintain railroad properties ade- 
quately. Economies were chiefly in 
structures, not in track or equipment. 
Rail renewals were affected by steel 
priorities, being considerably below 
anticipated needs of last January. 
Similar curtailment appears probable 
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for 1942. It can be continued throuch 
a few years at little risk of decreas. 
ing safety, but at some added cost {or 
maintenance. 


No defense highway policy 


Any attempt to look ahead in the 
highway building field is bound to be 
confused by the continuing lack of 
federal policy with respect to defense 
highway needs. In the early days of 
the present emergency the War JDe- 
partment drafted a map showing in 
diagrammatic form the roads that it 
considered should be brought to 
specified standards for the defense of 
the country. The department, how- 
ever, has never stated which of these 
roads should have preference over 
others in the expenditure of available 
funds. Even now we do not know 
what road work the War Department 
considers most essential to defense. 


Camp access roads 


Building army camps and new de- 
fense industries far removed from 
main highways added another compli- 
cation to the defense road situation, 
yet with respect to these roads there 
was no question as to where they 
were, only a question of how to get 
money to build them. Last February 
the Public Roads Administration re- 
ported to the President on the needed 
mileage of such roads, also on critical 
deficiencies in the strategic highway 
network, and madé recommendations 
as to the amounts of money to be 
appropriated. The President promptly 
buried’ that report, and its was not 
until June that he asked Congress for 
part of the necessary money. Mean- 
while Congress had begun action on 
defense road legislation of its own, 
but did not complete action until the 
end of July, and then the President 
promptly vetoed the bill because it 
did not give him a free hand in allo- 
cating the money to be spent on the 
strategic highway network. 
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Stanley Koch photo for Portland Cement Association 


Well paved roads with wide shoulders are essential to the free movement of motorized army units. This is Georgia's 
118th Field Artillery en route from Fort Jackson, S. C., to maneuvers in Tennessee over U.S. 41 in Fulton Co., Georgia. 


Congress took until November to 
draft a new bill that met the President 
part way, and that bill he signed but 
asked Congress to repeal the parts he 
did not like. It authorized appropria- 
tions of $220,000,000 for access 
roads and work on the strategic 
highway system, but all that came 
of it in the way of actual appropria- 
tions was $74,600,000 in the supple- 
mentary defense appropriation bill, 
passed after war was declared in 
December, and $50,000,000 in con- 
tract authorizations, both for work 
on camp access roads. 

This money for access roads will 


go far toward meeting current needs 
for such facilities because the state 
highway departments, the WPA and 
the Army have done an exceptional 
job in finding funds for badly needed 
roads to the military camps and bases. 

Still unobligated is about $114,- 
000,000 of the regular federal-aid 
money for the fiscal year ending next 
July, and there are on the books 
further authorizations totaling $137,- 
500,000 for expenditure in the fiscal 
year 1943, which begins next July. 
Routine practice in the past has been 
for the states to draw upon these 
funds as they need them, Congress 


covering the withdrawals by appro- 
priations. What action Congress will 
take under the war emergency is as 
yet unknown. 


Too drastic curtailment 


There is growing belief in Wash- 
ington that the War Department sup- 
ports the President’s position that 
most road work except camp-access 
roads can be drastically curtailed. If 
this conclusion is correct it presages 
a curtailment of highway construc- 
tion that might in the end react to 
the disadvantage of our war effort 
by producing congestion more seri- 


DEFENSE HIGHWAY REQUIREMENTS, AUTHORIZATIONS AND APPROPRIATIONS 


Recommended by PRA in report to Presi- 
dent, Feb. 1 


Recommended in President’s message to 
Congress in June 


Authorizations in Act passed in July and 
vetoed by President tees 


Authorizations in Act passed in November 
nd approved by President. . . 





rations 


Funds included in the December appro-| $74,600,000 | 


*President disapproved these items but signed the bill 


**Contract authorizations. 


YGINEERING 


Access roads 
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Strategic 
network: 
Allocated to 
states on 
regular 
federal-aid 

basis 


Tactical 

Strategic roads: 
network: 

Unallocated and 


repair 


$100 ,000 ,000 


$100 ,000 ,000 


$125 ,000 ,000 


| $25,000,000 


$25 ,000 ,000*+| $25 ,000 ,000 


$50 ,000 ,000**| 
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construction 


Flight strips 
for 
airplanes 


Advance 
planning 


287 ,000 ,000 


$12,000 ,000 


$125 ,000 ,000 


$10,000,000 | $10,000 ,000 $320 ,000 ,000 
| 


| $10,000,000* | $10,000,000* 


$220 ,000 ,000 


$129 ,600 ,000 


+To be matched on a 75~25 federal-state fund basis instead of regular 50-50 basis. 
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ous than that now existing around 
most industrial centers. 

The Army is interested chiefly in 
the movement of troops and war ma- 
chines. If it concludes that the chance 
of invasion is so remote as to make 
roads adequate to repel invasion un- 
necessary it may well say that no 
money needs to be spent on the 
strategic network as part of our war 
effort. That conclusion would be 
reached on a purely military basis 
and would take no cognizance of 
present congestion, which is due in no 
small part to defense industries. The 
President likewise seems unconcerned 
with the serious congestion on many 
highways that are important elements 
of our industrial defense effort and 
the rapid disintegration of others 
under traffic that will grow daily as 
our war effort increases. 


Serious congestion possible 


These are the more serious aspects 
of the highway situation. Most 
people will agree that construction of 
parkways, scenic highways and all 
roads not needed to reduce serious 
congestion can be abandoned as a war 
measure, but to stop construction of 
roads needed to speed men and mate- 
rials to defense plants or to postpone 
reconstruction of roads that are going 
to pieces under today’s trafic would 
be just as foolish as to keep the rail- 
roads from building cars to meet the 
growing defense load of the next few 
months. 

Increased use of the roads and 
curtailment of new construction will 
put an added maintenance load on 
the state highway departments. This 
will be offset in part by higher gas 
tax receipts due to increasing traffic 
and in part by increased federal 
participation in work on the strategic 
network as authorized under the 
Emergency Road Act of 1941. Most 
heavily traveled roads are part of the 
network. 


Toll roads 


The Pennsylvania Turnpike, first 
major toll highway to be built along 
modern lines, completed its first year 
of service in September. Earnings 
were very close to estimates, but use 
of the highway by trucks fell well 
below predictions. The net income 


after paying operating costs nearly 
double the estimate was sufficient to 
pay interest and amortization charges 
on bonds issued to finance the state’s 


92 (Vol. p. 90) 


share of the cost of the work, but 
when the federal grant of 45 percent 
of the cost is included, the project 
is far from being the “self-liquidat- 
ing” undertaking that proponents of 
toll highways would have the public 
believe. 
Speed limit cut 


Of interest as having a possible 
bearing on highway designing in the 
future is the fact that after being 
operated initially without speed lim- 
its, a speed limit of 70 mph. was set 
on the Turnpike in April following 
some fatal accidents and a consider- 
able amount of mechanical damage 
to automobiles due to operating con- 
tinuously at high speeds. Failure of 
both mechanical and human elements 
at these high speeds seems to indicate 
that even on so-called superhighways 
designing for continuous speeds 
above 60 mph. is without economic 
justification. 

Two notable highway projects out- 
side the United States are construc- 
tion of a highway across the Isthmus 
of Panama, now scheduled for com- 
pletion before the spring rains, and 
construction of the last link in Can- 
ada’s first transcontinental highway 
in the wilds of northern Ontario. That 
road was to have been completed in 
1941 but has been delayed by the 
war. 

Inland waterways 


Little progress was made during 
1941 in the development of inland 
waterways and, unless waterway advo- 
cates succeed in getting the St. Law- 
rence seaway or the Florida ship 
canal approved as war measures, 
there will be little in the way of new 
developments in that field until after 
the war. The last link in the 9-ft. 
intra-coastal waterway along the Gulf 
coast from New Orieans to Corpus 
Christi was completed late in the 
year, except for removal of some 
silting, opening a through route for 
barges and small vessels. The lock 
at Watts Bar Dam on the Tennessee 
River was put into service in March, 
opening up about 400 miles of the 
Tennessee River to 9-ft. navigation; 
but the full potentialities of that 
waterway will not be realized until 
the completion of Kentucky Dam 
near the mouth of the river, which 
will supply the missing link of about 
200 miles for a direct connection 
with the 9-ft. channels in the Ohio 
and Mississippi river systems. 

Traffic on the Mississippi and Ohio 
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systems increased considera| 
ing the year. 

Construction of a third set 
for the Panama Canal began 
early in 1941, contracts fo: 
quantities of excavation and 
ment for lock structures havin 
let. A contract authorizati 
$104,000,000 to speed work « 
project was included in the 
supplemental defense approp: 
bill, passed since war was decla: 


Air transport 


Commercial air transport mae ; 
30-percent gain over 1940, much of 
it being due to the demand for | «ste: 
transportation in connection wit) de- 
fense work. Importance of this sery- 
ice was recognized by the S!’\B. 
which granted the commercial |ines 
permission to order 228 new aircraft 
within the 18-month period following 
October, 1941. Late in 1941, mail 
service was inaugurated over the \ew 
York-East Africa section of the \ew 
York-Egypt route for which Pan 
American Airways began construc- 
tion during the latter part of the year. 


Airport construction 


Construction of airports under a 
program designed to fit immediate 
military requirements as closely as 
possible to ultimate civil needs was 
one of the large operations of 1941 
and promises to be a_ continuing 
operation of considerable magnitude 
during 1942. Enlargement of the Air 
Force, as announced since the declara- 
tion of war, may even add to the 
work now on the books. All work 
done so far has centered in the Civil 
Aeronautics Administration with the 
major part of all construction opera- 
tions carried out under the supervi- 
sion of district offices of the U.S. 
Engineer Department. The WPA has 
directed the remainder of the work. 

The first formal move toward 
federal participation in civil airport 
construction was made in September, 
1940, when the House of Representa- 
tives put $30,000,000 and contractual 
authorization of $50,000,000 in the 
civil functions deficiency bill upon a 
request from the President that $50), 
000,090 be made available to start a 
six-year program for the construction 
of 1,900 airports at a cost of about 
$600,000,000, as proposed by the 
CAA to meet civil and military needs. 
Previous to that time something like 
$190,000,000 of federal money had 
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been spent on airport work by the 
pwA and WPA, but no policy of 
federal aid to airport construction 
had been established. Before Con- 
eress got through with the deficiency 
bill its total for airport work was cut 
to $40,000,000. 

It should be noted that this money 
was for civil airports that could be 
used by military authorities as dis- 
tinguished from the purely military 
fields and airbases, for which Con- 
oress already had provided nearly 


$400,000,000. 
Present and future work 


Work on the initial 250-airport pro- 
gram got under way late in 1940; 
about midyear Congress added $95,- 
000,000 to complete that program and 
to add 149 more airports. Further, 
$40,000,000 of WPA funds were allo- 


cated to the same work, the alloca- 
tions to apply to the fiscal year begin- 
ning last July. Work is under way 
on nearly all the initial 250, some 
are complete, and work has started on 
about 15 percent of the 149 airports 
in the supplementary program. 

In November the CAA asked the 
Bureau of the Budget for $76,000,000 
to be added for a further expansion 
of this civil airport program to cover 
an unstated number of fields, but 
before Congress had acted war was 
declared, and $59,000,000 was in- 
cluded in the third supplemental de- 
fense appropriation act to raise the 
total to 504 fields. 

The initial airport program was 
aimed at providing a sufficient num- 
ber of airports in coastal areas to 
permit rapid concentration of mili- 
tary aircraft in those areas for de- 


Railway Age photo 


Efficient use of available space and modern design characterizes the new struc- 
tures built by railroads. This is the North Conduit Ave. station on the Long 
Island R. R. grade-separation work in the Borough of Queens, New York City. 
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fense purposes, also to permit ferry- 
ing aircrafts across the country in 
concentration movements. 

Under the expanded program ap- 
proved in July, it is proposed to pro- 
vide at least three large airports 
(Class III or Class IV) within 100 
miles of each tactical station for dis- 
persion of activities and flight train- 
ing, and a similar number of smaller 
airports within 200 to 400 miles of 
each of the advance training schools 
operated by the Army. 


City and inter-city transit 


Travel of defense workers to and 
from their jobs caused an increase in 
transit riding of more than 5,000,000 
passenger per day during 1941. At 
least one city put its abandoned street 
cars back into service to meet the in- 
creasing travel of defense workers. 
In many cities bus lines were ex- 
tended for the same reason. With 
the greater war effort now planned, 
and with the restrictions and grow- 
ing obstacles to the use of private 
automobiles, a still greater gain in the 
use of city transit facilities is to be 
expected. 

A growing shortage of new equip- 
ment and repair parts is a cause for 
much concern in the bus industry as 
is the fact that OPM has set limita- 
tions on the manufacture of new 
vehicles. OPM limitations on the 
production of new vehicles may cut 
the rate of delivery below that re- 
quired to meet increased traffic de- 


mands and necessary replacements of 
outworn buses. 


Much traffic in prospect 


Looking ahead to the transporta- 
tion problems of the new year, all 
indicators point to record-breaking 
movements of both freight and pas- 
sengers. New equipment and mate- 
rials will be at a premium, thus giv- 
ing added significance to adequate 
maintenance and efficient operation. 
Major changes in_ transportation 
trends are not to be expected until 
after the war, but such factors as cur- 
tailment of motor vehicle production 
and the need for more efficient use of 
all transportation facilities now in 
service may produce some temporary 
changes, like the added use of city 
transit facilities to cut down use of 
private automobiles. The threatened 
rubber shortage added to the curtail- 
ment of truck production 
might put a considerab!e amount of 
traffic back on the rails temporarily. 


motor 
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Sotip but not generally spectacular 
is a fair characterization of bridge 
building achievement in 1941. Meas- 
ured in volume of contracts let, the 
$120,000,000 total was only slightly 
below the average for the past 15 
years and practically equal to 1940, 
but few large structures were begun 
and significant additions to knowl- 
edge did not seem to be as numerous 
as in some other years. The cause of 
this slower tempo can of course be 
found in the war construction pro- 
gram. 

Although, in general, the profes- 
sion was too busy with other tasks 
related to war construction to de- 
velop much pressure on the bridge 
building front, the few achievements 
that were recorded make a healthy 
showing. A_ half dozen different 
bridges under construction in 1941 
would have had a high rating in any 
year. There was, for example. the 
Rainbow Bridge at Niagara Falls, 
whose span of 950 ft. makes it the 
longest hingeless arch in the world. 
Its erection by the cantilever method, 
using an elaborate system of cable 
tiebacks, was one of the most spec- 
tacular jobs of recent times. Use of 
a dynamometer to measure stresses 
in the cables was a noteworthy de- 
velopment on the work. 

Two other bridges that represent 
solid technical achievement—over 
the Mississippi River at Dubuque, 
lowa, and over the Chesapeake and 
Delaware Canal at St. Georges, Del. 

are of the tied-arch type, although 
in quite different variations since the 
former effects a relatively light tie 
member and the latter an unprece- 
dentedly heavy one. The light-tie 
bridge at Dubuque is of the so- 
called continuous tied-arch type in 
which the spandrel-braced arch of 
span is continuous with 
the trusses of the adjacent side spans. 
The only other bridge of this kind 
in the United the 
Meramec River near St. Louis; it 


the center 


States is over 
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was built two years ago and has a 
main span of 264 ft. compared with 
845 ft. for the Dubuque Bridge. 

The term “light-tie”’, as applied 
to the Dubuque Bridge, is only rel- 
ative since the tie is a 32x25-in. box 
containing two 24-in. I-beams and 
having a maximum section of about 
150 .sq.in. But in comparison with 
the 9-ft.-deep, 300-sq.in. tie used on 
the 540-ft.-span arch at St. Georges, 
it is light. This heavy tie, which is 
designed to resist most of the live 
load moment, permits a very slender 
rib to be used for the arch. 

There were also several other 
bridges under way in 1941] that had 
notable characteristics. At Hartford, 
erection is continuing on a new Con- 
necticut River bridge which will con- 
tain, in a 270-300-270-ft. continuous 
unit, the longest plate girder span 
in America; on Dec. 4, a tragic acci- 
dent befell this structure when the 
almost completed steelwork of the 
first 270-ft. span collapsed, killing 
sixteen men. In New York, the Tri- 
borough Bridge Authority in its new 
Gowanus Elevated Parkway intro- 
duced a striking architectural design 
in steel viaducts by using narrow 
battered-column bents without cross- 
bracing to support a wide cantilev- 
ered deck finished on the edges with 
a curved plate resembling the leading 
edge of an airplane wing; it will no 
doubt be described as streamlined. 
At least two bridges of the year were 
built before there was any water 
under them—the Pit River Bridge 
in California and the Wax Lake 
Bridge in Louisiana. The Pit River 
Bridge is a double-deck railway and 
highway structure built on the world’s 
tallest piers, 350 ft.. which will be 
almost entirely submerged by the 
Shaste Dam reservoir; both piers 
and superstructures were designed 
to resist earthquake forces, follow- 
ing a pioneer study of seismic analy- 
sis procedure by engineers of the 
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Wax Lake Bridge, a series of hi ayy 
simple trusses, which will carry the 
T&NO Railroad across a new outlet 
of the Atchafalaya River, was |juilt 
before the floodway was excavated, 
The Wax Lake and Pit River 
Bridges have another characteristic 
in common: their truss members 
utilize perforated coverplates instead 
of lacing or batten plates. This is a 
relatively new development, which 
was the subject of an important re- 
search investigation of the year car- 
ried out at the National Bureau of 
Standards under the sponsorship of 
the American Institute of Steel Con- 
struction. Design of the Pit River 
Bridge members was predicated on 
photoelastic model studies, but the 
Bureau of Standards tests involved 
full-scale steel specimens, and results 
so far support the belief that perfor- 
ated coverplates are practicable, eco- 
nomical and safe column material. 
While it is the long-span bridge, 
such as those mentioned above, that 
attracts individual attention, it is in 
the field of shorter spans, from 20 
to 200 ft., that trends of improvement 
are most significant because they af- 
fect so many more structures. There 
is, for example, the continuing ad- 
vancement in appearance of short- 
span bridges: environmental factors 
—urban, rural and_topographic- 
are being taken into account in pro- 
portioning and detailing; railing de- 
signs get closer attention; and sim- 
ple deck bridges are preferred to 
through structures. Rigid frames and 
longer-span beams are finding more 
frequent utilization in small bridges. 
And in both short and long-span 
trusses the use of rolled sections in- 
stead of built-up members is growing. 
not only for better appearance but 
because shop work is reduced, there 
are fewer pieces to handle and paint- 
ing is simplified. Perhaps the most 
important trend in the small bridge 
field is the increasing attention being 
paid to foundations. particularly to 
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careful subsurface exploration before 
designs are made. 

In the field of movable bridges no 
significant new structures were be- 
oun. but the year marked completion 
a three large lift spans. 365 ft. at 
Jacksonville, 332 ft. over the Passaic 
River in New Jersey. and 224 ft. 
over the Piscataqua River at Ports- 
mouth, N. H., the latter being a 
double-deck highway and railway 
structure. Work continued on Chi- 
cago’s State St. Bridge, a 245-ft. 
double-leaf bascule that will have a 
deck 120 ft. wide. Most notable hap- 
pening, so far as movable bridges 
are concerned, was the collapse un- 
der a locomotive load of the 27- 
year-old, 336-ft.-span, double-leaf 
railway bascule at Sault Ste. Marie. 
Mich., longest of its type in the world. 
Apparent cause was a failure of the 
interlocking system, which permitted 
a clear signal to be given before the 
leaves were properly closed and 
locked to form a_ simple truss. 
Damage was relatively slight and re- 
pairs were instituted to improve the 
locking safeguards. 


Tacoma aftermath 


As a result of the collapse of the 
Tacoma Narrows Bridge in Novem- 
ber, 1940, suspension bridge design 
practices were widely reexamined 
during the past year. It seems clear 
that stability under wind loads must 
be the first consideration in the de- 
sign of light, long spans. It further- 
more seems agreed that stability 
should be sought through a decrease 
in pressure areas or through the use 
of additional bracing, rather than by 
increasing dead weight or by 
strengthening stiffening members. 
Abandonment of plate girders in 
favor of stiffening trusses would be 
in line with the decrease in pressure 
areas. The use of open grid floors 
or the venting of curbs has also been 
suggested. Fairing or streamlining is 
apparently not placed very high on 
this list of expedients whose basic 
purpose is to reduce to a minimum 
the energy transmitted to the struc- 
ture by the wind stream. 

Turning to the second fundamental 
or aerodynamic stability, namely to 
keep the amplitude of vibration 
within reason, principal discussion 
centered on more effective bracing. 
Auxiliary stay systems, as installed 
on a few originally flexible struc- 
tures, were in dispute so far as their 
relative merits are concerned, al- 








though both types seem to be proving 
effective where they have been used. 
In one case the stays run diagonally 
down from the tower tops to con- 
nections on the stiffening members, 
while in the other they run diagon- 
ally up from the truss-tower connec- 
tions at roadway level to connections 
on the main cables. General prece- 





Gowanus Elevated Parkway introduces 
streamlined characteristics. 


dent for both types can be found in 
Roebling’s famous Brooklyn and 
Cincinnati bridges. 

Thinking, however, has not stopped 
with expedients such as stays, but 
has explored the possibility of more 
rigid suspender rope systems. One 
proposal is to use three suspenders 
at each cable band, one vertical and 
two diagonal; in effect this creates 
a truss in which the cable is the top 
chord and the suspenders the web 
system. Another suggestion involves 
the use of inclined suspenders, giv- 
ing triangular as against rectangular 
hangar panels. Both ideas have been 
explored by model studies, which in- 
dicate that high damping capacity is 
provided. In this connection it may 
be noted that the Public Roads Ad- 
ministration is planning a program 
of model analysis of suspension 
bridges in cooperation with an ad- 
visory committee of engineers. 

As to the Tacoma Bridge itself, 
the three consulting boards rendered 
their reports during the year, and 
found at least one point of agree- 
ment, namely, that slipping of the 
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cable band at the center of the north 
cable, to which stabilizing guys had 
been attached, was instrumental in 
throwing the oscillations of the deck 
out of phase and thus contributing 
to the failure. 

Difference of opinion developed, 
however, as to re-use of the remain- 
ing structure. The FWA board made 
no recommendation, the state boa d 
said towers and cables should be 
scrapped, and the insurance com- 
pany boar maintained that the 
bridge could be rebuilt using the 
existing towers and cables. The in- 
surance companies finally paid $4,- 
000,000 to cover the loss as com- 
pared with a $1,800,000 original of- 
fer based on re-use of towers and 
cables, and the decision is to build 
an entirely new bridge on the exist- 
ing foundations. Both deck width 
and cable sag will probably be greater 
than in the design that failed. 


New specifications 


A new edition of its bridge speci- 
fications was published during the 
year by the American Association 
of State Highway Officials. Last re- 
vised in 1925, the specifications now 
reflect modern practices. 

Recognizing that war requirements 
impose special conditions on bridge 
structures, the Public Roads Admin- 
istration developed a set of specifica- 
tions during the year based on A.A. 
S.H.O. standards, but conforming in 
detail with War Department sugges- 
tions. In general, the modern A.A. 
S.H.O. loadings designated as H-15 
and H-20 are adequate for military 
loads. An H-15 bridge can carry two 
lanes of 134-ton tanks without ex- 
ceeding allowable stresses. Medium 
(20 and 25-ton) tanks must cross 
in single file along the centerline 
and be spaced 40 ft. apart. They 
can proceed at any speed, but heavy 
(55-ton) tanks must reduce speed to 
4 mph. and maintain a 50-ft. spac- 
ing. if allowable stresses are not to 
be exceeded. Horizontal clearances 
for two lanes should be 24 to 26 ft., 
and preferably 30 ft. A_ vertical 
clearance of 14 ft. is adequate. 

Bridge building in 1942 may be 
somewhat less in volume than during 
the past year. Large and spectacular 
structures cannot be expected. Tech- 
nical advance, if it is to continue un- 
interrupted, must be found in small 
structures, and concentration of 
bridge designing talent in this field 
may produce surprising results. 
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Action on the Municipal Front 


In SKETCHING a picture of municipal 
public works activities since the 
transition last year from a peace to a 
wartime economy, an apparent para- 
dox first must be explained. Despite 
the drastic curtailment of normal 
public works improvements, the vol- 
ume of new municipal construction 
remained at or near the high levels 
established in previous years. The 
answer is to be found in what has 
been described as the greatest mass 
migration of population ever to oc- 
cur in this country. Unprecedented 
demand for the extension of service 
facilities has occurred in hundreds of 
industrial communities and in places 
adjacent to newly established mili- 
tary centers, 

With old problems still unsolved 
and new ones piling up, municipal 
administrators would hardly charac- 
terize 1941 as a year of “business as 
usual.” Rather, events of the past 
year have called for rapid orienta- 
tion to changed conditions. Priori- 
ties and scarcity of accustomed ma- 
terials, for instance, posed a broad 
and difficult problem when applied 
to maintaining the diverse operations 
of city service. 

Civilian protection activities also 
brought complexities, involving as- 
signment of personnel to special 
duties, the institution of sabotage 
safeguards, expansion of utility re- 
pair service facilities and planning 
for traffic control during blackout 
or other emergency periods. Al- 
though general plans and procedures 
are coordinated by a federal Office 
of Civilian Defense, the ultimate re- 
sponsibility for civilian protection 
falls squarely on local units of gov- 
ernment; municipalities, therefore, 
have been brought face to face with 
the necessity for organizing and op- 
erating a new service function. 

Prior to the start of defense prepa- 
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One of the greatest mass migrations cf population in our histor, 
is piling up new difficulties for public works officials already bur. 
dened with other problems of war preparation. 


Edward J. Cleary 


rations our cities generally were in 
better shape physically and finan- 
cially than ever before. This has 
helped to cushion the unusual de- 
mands now being made upon munici- 
pal facilities, 

But the situation in those areas 
where huge new defense plants and 
camps have been established is de- 
scribed as critical. Estimates indicate 
that from two to three million per- 
sons, exclusive of the 2,000,000 in 
military service, have moved into 
these so-called defense zones. For 
example, San Diego has increased 
by nearly 100,000 persons; Burling- 
ton, Iowa, has nearly doubled in size; 
Charlestown, Ind., grew from 800 to 
18,000 in a few months. 

Biggest headache in these boom- 
towns comes from the search for 
money to expand street, water, sewer, 
hospital and school facilities. Some 
relief was afforded by the establish- 
ment of a $150,000,000 federal de- 
fense public works fund for con- 
struction of community projects 
“necessary to the health, safety or 
welfare of persons engaged in na- 


tional defense activities.” Fou: 
months after the bill was passed on 
June 30, however, applications fo: 
aid totaling about $850,000,000 had 
been received from some 3,000 com 
munities. Admittedly, some of these 
project applications have dubious de- 
fense relationships, but the fact re- 
mains that there is a wide gap be- 
tween the money allotted and the 
money needed. Partial closure of the 
gap will be accomplished with an 
additional $150,000,000 appropri- 
ated in December. 

Attending to tasks concerned with 
immediate needs is not all that oc- 
cupied attention of municipal ad- 
ministrators, however. Planning for 
the post-war depression and for the 
remaking of our cities was elevated 
from the status of abstract thinking 
into the realm of reality. Under 
sponsorship of the National Re- 
sources Planning Board and the Fed- 
eral Works Agency, an active drive 
was begun to encourage cities and 
states in the preparation of long- 
range work programs. As detailed 
elsewhere in this issue, the program, 


Pacific Flush-Tank Co. photo 


Multiple-tray sewage clarifier, which consists essentially of a series of shallow 
settling basins, has emerged from the laboratory and the first plant installation 


was made aft Springfield, Mo. 
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known as the Public Work Reserve. 
will provide a “shelf” of projects, 
construction of which can be quickly 
undertaken when and if a post-war 
depression comes. 

More nebulous at present than the 
Public Work Reserve, but neverthe- 
less receiving serious consideration. 
are the studies of the Federal Reserve 
Board for remaking our cities. This 
sweeping scheme starts with the view 
that rehabilitation of blighted areas 
in cities is prevented by inflated land 
values and by zoning of over-large 
areas for commercial and industrial 
purposes. Before reconstruction is 
practicable, it is argued, these values 
must be scaled down—and the fed- 
eral government will have to bear at 
least a substantial part of the cost. 

Turning now from the broader as- 
pects of municipal practice to an ex- 
amination of developments in the 
specialty fields of water supply, sew- 
age and refuse disposal, we find that 
here, too, the defense theme was 
dominant in 1941. 


Water supply development 


Plagued by priorities on one hand, 
and on the other pushed for greater 
endeavor to meet increasing needs, 
water purveyors have had to play a 
difficult role. Despite an OPM order 
classifying water supply as an essen- 
tial service, some difficulty has been 
experienced in getting certain ma- 
terials for maintenance and exten- 
sions; parenthetically, it might be 
noted that in England materials for 
public service utilities enjoy a higher 
priority rating than has been ac- 
corded in this country. 

Many hubs of industry, of which 
Baltimore is a prime example, are 
unable to meet demands for exten- 
sion of services; the Baltimore water 
department with 1,136 service re- 
quests awaiting installation, refused 
an additional 500 applications last 
October because small size pipe was 
unavailable. And in Philadelphia an 
$18,000,000 improvement program 
is reported to be held up because 
thus far the city has been granted 
a rating on only half of the 40 priori- 
ties for which application was made. 

That waterworks men were pushed 
to provide new facilities is con- 
vincingly revealed by the statistics 
on construction volume. Contracts 
totaled $76,698,000 in 1941, a gain 
of 10 percent over the preceding 
year. The forecast for 1942 is a $80,- 
000,000 expenditure. 


Among technical developments in 
purification practice it is to be noted 
that phenomenal strides forward were 
registered in the adoption of break- 
point chlorination for control of 
taste and odor; more than 80 in- 
stallations were in operation, com- 
pared with 26 last year. Equally 
interesting is the fact that two plant 
installations of potential chlorination 
have been made, one at New Haven 
and the other at Harrisburg. This 
technique, long under development 
by the Waliace & Tiernan Co., pro- 
vides an electrochemical method of 
controlling the application of chlorine 
to maintain automatically a required 
degree of chlorination regardless of 
change in flow or change in chlorine 
demand. 

Ozonation, too, put in a strong bid 
for consideration as a means for re- 
ducing taste and odors following the 
release of operating data from the 
municipal plant at Whiting, Ind. 
Here ozone treatment was added to 
existing filtration, alum, ammonia- 
tion and chlorination processes. It 
was reported, after six months’ ex- 
perience with the industrially-polluted 
water used by the city, that ozona- 
tion did “more than any other treat- 
ment in reducing taste and odors in 
the supply.” Prior to use of ozone 
the hot threshold odor count was as 
high as 40, but after ozonation the 
maximum count was only 20. 

Further interest in ozone treat- 
ment was heightened by the demon- 
stration of a mobile ozonator de- 
signed for use with troops on ma- 
neuvers and for certain municipal 
and industrial uses as well. This 
follows the lead taken by several 
manufacturers in the development of 
highly efficient portable and mobile 
chlorinators. 

Achieving a position of substantial 
importance, particularly in regard to 
large industrial water supplies, was 
the relatively new radial-well water 
collector. Sixteen units were installed 
this year, the largest project being 
that for the smokeless powder plant 
at Charlestown, Ind. (ENR, July 31, 
1941, p. 155). The seven collector 
units, each providing 10 mgd., are 
believed to represent the biggest sin- 
gle groundwater supply in the world. 

Some details concerning the pro- 
posed revision of U. S. standards 
for drinking water quality were re- 
vealed in a report made public last 
June by J. K. Hoskins, chief of the 


sanitation section, J. S. Public Health 
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Service. Major recommendations out- 
lined for consideration dealt with a 
change in the size of water samples 
for examination (from 10 milliliters 
to 100 milliliters); examination of 
samples from points in the distribu- 
tion system in addition to those now 
taken at the treatment plants; daily 
sampling cf supplies when results 
indicate significant pollution; and 
higher permissible limits for copper 
and zinc. The final draft of the 
recommendation will soon be laid 
recommendation will soon be ready 
for approval. 


Sewage disposal progress 


In the field of sewage disposal 
there was an expected decrease in new 
municipal plant installations, but the 
volume of construction remained 
quite high—$88,719.000 as com- 
pared with $91,467,000 in 1940. 
Most of this was defense-inspired 
work resulting from new housing 
projects, expansion of boomtown fa- 
cilities and installation of works for 
large military establishments. Army 
camps alone accounted for construc- 
tion of 45 new treatment plants. 
Others are yet to be completed. 

Interestingly enough, nineteen of 
the Army plants employ high-capacity 
filtration, a process of treatment that 
has skyrocketed into prominence 
within the last two years. Informed 
estimates place the number of high- 
capacity installations today at 150, 
85 of which fall into the “bio-filter” 
patented classification, and the bal- 
ance in either the patented “accelo- 
filter” or “aero-filter” and certain 
non-patented types. Largest installa- 
tions are the 5-mgd. units at the 
Trinidad Army base, and the 4-mgd. 
plant at Fort Bragg in North Caro- 
lina. Popularity of the process is 
attributed to its flexibility and rug- 
gedness under varying load condi- 
tions, plus lower construction and 
operating costs than the standard 
trickling filter system. 

Byproduct recovery from sewage, 
one of the nore intriguing aspects of 
sanitary science, laid claim to more 
attention than ever before. Aside 
from the ever-increasing use of sludge 
gas for driving internal combustion 
engines (incomplete estimates indi- 
cating more than 180 installations 
producing 35,000 hp.) and the sale 
of sludge for soil conditioning, even 
more spectacular developments have 
occurred, 

In July, Baltimore made an agree- 
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Diffusers for the application of ozone gas go into action at the Whiting, Ind., 


ment with the Bethlehem Steel Co. 
plant in that city for the sale of 
treated sewage effluent; faced with a 
shortage of groundwater used for 
industrial purposes, the company will 
pay the city about $24,000 annually 
for 40 mgd. of effluent. Corpus 
Christi, Tex., is also selling disposal 
plant effluent to an oil refinery for 
condenser water. 

Further evidence of the wide in- 
terest in byproduct recovery is re- 
vealed by studies made in Atlanta, 
Ga., concerning the use of sludge gas 
for operating automotive equipment. 
The findings indicate that the city 
could save $8,000 annually if munici- 
pal trucks were converted to operate 
on compressed gas instead of gaso- 
line. The scheme was held in abey- 
ance, however, because the war effort 
made it impossible to get compressors 
and other equipment; meantime, the 
gas has been piped to a nearby water 
pumping station where it is used for 
boiler fuel, thus saving $6,000 a year. 

Among the new devices available 
for sewage treatment, one of the most 
interesting is the multiple-tray clari- 
fier. The first installation was com- 
pleted recently at Springfield, Mo., 
following several years’ experimental 
work by the Pacific Flush Tank Co. 
The clarifier consists essentially of 
a series of trays—one above the other 
—each provided with a _ revolving 
radial arm that serves as a sludge 
scraper. In effect, this provides a 
series of shallow settling basins super- 
imposed on each other. A detention 
period of some 30 min. is said to 
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give results equivalent to those ob- 
tained in 1} to 2 hr. using conven- 
tional deep tanks. At Springfield, 
reduction of suspended solids was 
61 percent with a detention period of 
33 min. and a flow of 10 mgd. 

An important development point- 
ing to better performance from the 
activated sludge process of treatment 
was revealed independently from two 
sources, following announcement of 
laboratory studies at Harvard and 
large-scale plant operating results in 
New York City. Research and prac- 
tical experience established the de- 
sirability of adding sewage in multi- 
ple “doses” to the aeration tanks in- 
stead of in a single dose as is con- 
ventionally done. This practice not 
only contributes to greater flexibility 
of control but its adoption makes it 
possible to carry on operations in 
tanks 23 to 35 percent smaller in 
volume than are now required. 

Another important contribution to 
better sewage plant operation was 
the perfection of equipment for auto- 
matic contrel of chlorination. Using 
a new principle involving electrical 
potential measurement of sewage as 
a direct indication of its condition, 
the Wallace & Tiernan Co. engineers 
have provided a means for auto- 
matically meeting changes in chlorine 
demand regardless of variations in 
flow and characteristics of sewage. 


Refuse disposal activities 


Salvage of waste materials took 
a spotlight position in the refuse dis- 
posal field, primary emphasis being 


January 15, 1942 e¢ 


ENGINEERING 


water treatment plant. 


placed on reclamation of metals and 
paper. Few cities, however, have in- 
cluded salvage operations as a part 
of their regularly organized disposal 
service, but now that we are at war 
this situation may change. 

Many municipal engineers toyed 
with the idea that tin and iron might 
be salvaged from the huge quantities 
of cans collected with household 
refuse. But an expert analysis of 
the situation, in pointing to a theo- 
retical annual waste of 25,000 tons 
of tin on discarded cans, says the 
cost of recovery is so great that 
private capital would hesitate to un- 
dertake the risk. Recovery of iron 
from cans may be more feasible. 

Grease from garbage is another 
salvageable product, but the extrac- 
tion process calls for extensive plant 
and equipment. A few municipal re- 
duction plants are in operation, no- 
tably at Washington, D. C., Phila- 
delphia and Rochester, N. Y., and 
they stand ready to make some money 
on an otherwise profitless operation. 
Prices for garbage grease have gone 
up in the last year from 34 to al- 
most 9 cents a pound. At Washing- 
ton, where a 1,000,000-lb. sale was 
consummated in October, each ton of 
garbage yields 45 pounds of grease. 

Newest development in incinera- 
tor practice is the semi-automatic 
stoking furnace developed by the 
Nichols Engineering & Research 
Corp. It features a circular hearth 
on which is centered a revolving con- 
ical distributor. The first installa- 
tion is at Port Jervis, N. Y. 
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War Factories Symbolize 1941 Building 


New high in volume and new records for speed mark the defense- 
stimulated field of building construction. Industrial plants are 
outstanding, featuring long roof trusses and new wall materials. 





MatcHInc the National Defense ef- 
fort stride-for-stride, building con- 
struction during 1941 set a new high 
for volume and new records for 
speed. During the twelve-month pe- 
riod the majority of this construc- 
tion divided into three distinct 
phases: (1) troop housing facilities, 
(2) industrial plants and (3) mass 
housing for defense workers. In spite 
of the demand for speed and more 
speed in all types of defense-stimu- 
lated building work, there have been 
developments in design, materials and 
methods of construction which may 
indicate trends toward future prac- 
tice. 

With almost two-thirds of the total 
volume of construction work in this 
country classed as “building con- 
struction” during 1941, it approached 
a record high of approximately four 
billion dollars. Of this figure about 
50 percent was classed as industrial 
buildings, 15 percent was housing. 
including military facilities, 20 per- 
cent was military other than housing 
and only 15 percent was commercial 
and public building work. 

Construction of military barracks 
has followed a well established pat- 
tern both in layout and the extensive 
use of ordinary wood framing, and 
presents little of notable development. 
Principal interest attaches to the field 
operations on the large cantonments, 
with emphasis on construction or- 
ganization, planning and supervision. 
Possibilities of developing new ma- 
terials for this type of building were 
explored in the erection of a group 
of experimental barracks trying both 
steel and hollow tile. There has been 
no release of information as to the 
economic success of these experi- 
ments or comparable costs, indicat- 
ing that there will be no deviation 
from present standard wood construc- 
tion in the cantonment expansion 
program that may be carried out dur- 
ing the present year. 

Defense housing became an im- 
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portant phase of building construc- 
tion during 1941 both as to construc- 
tion procedure and elements of 
financing. This phase of the building 
subject is being treated in a separate 
article elsewhere in the issue. 

The remainder of this review will 
be confined principally to develop- 
ments in the field of industrial build- 
ings for defense, which have been 
notable during the twelve months of 
the last year. 


General characteristics 


Outstanding characteristic of the 
modern industrial plant, as demon- 
strated by the buildings of 1941. 
has been the increasing size of the 
individual structures. Floor areas 
contained in a single building have 
approached 25 acres under one roof 
at several plants. 

Contrasting with these industrial 
buildings, which have relatively 
standard steel framing and roof-truss 
design, have been the airplane as- 
sembly plants for the larger army and 
navy aircraft, where long-span steel 
roof trusses and vertical clearances 
of 35 to 40 ft. have indicated a trend 
in another direction. 

In all of these structures the design 
has been more or less conventional 
because of ihe speed required in get- 
ting out plans and the need for using 
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accepted field procedures in the in- 
terests of expediting construction op- 
erations. Although the framework 
design provides little indication of 
trends for the future, there have been 
distinct developments in such ele- 
ments as walls, roofs and provisions 
that relate to air conditioning and 
ventilation. 


Foundations 


Foundation practice followed ac- 
cepted standards for this element of 
building construction. A notable ex- 
ception was the extensive use of pipe 
piles at the Ford aircraft engine plant 
at River Rouge, where 3.500 tons of 
spiral-welded steel pipe (10 in. dia. 
and 4 in. thick) were driven in the 
form of 2,300 piles. 

As a feature closely allied to 
foundation practice, there has been 
a distinct trend toward the use of 
extensive underground galleries for 
conduits and piping space, to facili- 
tate the distribution of these utilities 
over large factory areas. The result- 
ing trenching and gallery construc- 
tion, occupying an increasing propor- 
tion of the foundation area, has a 
normal further development in the 
idea of full basement space used suc- 
cessfully by the Glenn Martin Co. 
at its plane plant buildings. Addi- 
tional cost of such a complete base- 





In modern engineering offices plans are prepared for today's buildings. 
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ment appears to be offset by the space 
made available for secondary manu- 
facturing use. Such basement areas 
are usually framed with reinforced- 
concrete columns, and have moderate 
vertical clearance under the flat slab 
of the first floor. 


Structural frame 


Dictated by plane assembly re- 
quirements for large areas of un- 
encumbered floorspace, the trend con- 
tinues toward long roof trusses. Al- 
though the 300-ft. length of roof 
span has been used prior to 1941, 
the past year saw additional installa- 
tions, particularly at the Boeing plant, 
indicating that this length has been 
established as both feasible and eco- 
nomical. To secure maximum benefit 
from these open floor areas, doors of 
approximately the same width are 
provided that introduce some special 
problems in the design of the end 
trusses. 

Equally interesting and significant 
are the 200-ft. roof spans at the Navy 
building of the Glenn Martin plant 
at Baltimore. These trusses of 400-ft. 
length (two 200-ft. spans) are sup- 
ported on a center column of un- 
usually heavy design, which carries 
the lateral load from a wall area 
60x100 ft. The wall columns are 
restricted almost exclusively to sup- 
porting vertical loads—a design that 
is achieved by the use of pin connec- 
tions at the wall columns. Longi- 
tudinal trusses of cantilever type 
make feasible a 100-ft. spacing of 
these central columns. 

Most notable use of concrete has 
been in the thin shell type of barrel 
roof used on a group of Army ware- 
houses, and a large Navy hangar. 
Design of these structures follows 
precedent established in previous 
structures of the type; present in- 
terest relates to the span lengths in- 
volved and construction procedure 
using movable forms. 


Precasting Concrete Units 


Another trend is the interest de- 
veloping in systems of precasting 
concrete structural units to be as- 
sembled inte a complete frame, even 
including wall panels. In some cases 
protruding reinforcing bars serve to 
provide continuity of the frame when 
embedded in poured girders. There 
will be more of this type of design 
and construction for single and two- 
story buildings of moderate size stim- 
ulated by material shortages. 
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With the exception of footings and 
lower walls, concrete did not appear 
as a common material for most in- 
dustrial buildings built during 1941, 
with the exception of the rather ex- 
tensive use for pneumatically placed 
concrete for wall panels. 

Timber construction, which has 
been used almost exclusively for the 
extensive troop housing program, and 
is still the backbone of the defense 
housing program, is only a minor 
feature of industrial building con- 
struction. An exception was its use 
for timber roof trusses of 128-ft. span 
on an airplane assembly plant in 
British Columbia, and its use for 
40-ft. roof trusses in several large 
motor-repair buildings of the Army. 


Walls and roofs 


Walls are the elements of modern 
industrial building design that indi- 
cate the most variation in practice. 
For example, a structure with solid 
walls devoid of window openings of 
any type will be announced as il- 
lustrating the most modern factory 
design, while another structure with 
walls composed almost entirely of 
glass blocks or window sash will be 
described with equal emphasis as 
showing the last word in industrial 
plant design. 

Throughout this wide range of wall 
design, however, there has been the 
acceptance of a modern principle, 
based on the fact that walls are no 
longer designed to keep the weather 
out of buildings, but are now em- 
phasized as elements to keep uniform 
weather conditions within the build- 
ings. This is a natural corollary to 
the recent emphasis on air condition- 
ing. As a result, walls are now con- 
sidered more from the point of view 
of their insulating properties. 

Exterior walls may be faced with 
materials ranging from time-honored 
brick through modern materials in- 
cluding pneumatically placed con- 
crete, steel panels, asbestos-cement 
board and precast concrete. Insulat- 
ing materials in most common use 
are of cellulose fiber (wood or cane) 
or asbestos. The latest development 
is the use of fibrous glass in mats 
or blankets. In two of the largest 
bomber assembling plants recently 
completed for the Army at Fort 
Worth, Texas, and Tulsa, Okla., the 
wall construction consisted of metal 
panels on the exterior side backed 
by a l-in. thickness of fibrous glass, 
a vapor seal, the metal pan of normal 
1942 
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wall construction, a 3-in. thickness « 
glass “wool” for noise absorption an. 
insulation, followed by a retainin; 
mat, also of glass, backed up }, 
painted metal lath on the interio: 
side. This same general type of con- 
struction was used for the roof of 
the two plants. These walls 6 in, 
thick, weigh 10 lb. per sq.ft., have a 
coefficient of heat transmission of 
0.07 B.t.u. and exhibit characteristics 
of advantage against bomb and in- 
cendiary attack. 

Modern insulated wall and roof 
design, although representing a 
higher cost, is considered economical 
in its relaticn to the operation of air 
conditioning equipment and the re- 
sulting improvement in employee ef- 
ficiency. 

As distinct from the foregoing 
types of wall designs for industrial 
plants is the equally interesting de- 
velopment of the past year of precast 
concrete exterior wall units for a 
large Navy hospital, emphasizing de- 
tails of modern casting practice and 
ingenuity in providing adequate ties. 


Installed equipment 


Rapid expansion in the extent of 
air conditioning for industrial plants 
has characterized the installed equip- 
ment feature of modern building con- 
struction. Used in the broadest sense, 
air conditioning varies all the way 
from forced ventilation to a complete 
system involving artificial refrigera- 
tion, correction of humidity and the 
cleaning of the air by electric pre- 
cipitation. Structural design for any 
industrial plant must now take into 
consideration the requirements for 
air conditioning, both as to space 
which is available for these installa- 
tions and the provisions for all 
necessary conduits. 

Fluorescent lighting has become 
almost a standard during the past 
twelve months for industrial offices 
and engineering drafting rooms. It 
is also being used extensively for 
manufacturing areas that do not re- 
quire extreme vertical clearance. 

Heating plants continue to em- 
phasize the small heating coil units 
complete with electric fans for dis- 
tribution of warm air, or the larger 
direct-fired units with similar blowers 
for distribution. These heating units, 
operating as part of the design to 
control working conditions, are usu- 
ally regulated to work in conjunction 
with other elements of the air con- 
ditioning equipment. 
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Runninc A Race AGAINST TIME on a 
course covered with hurdles, the de- 
fense housing program had diffi- 
culty in getting under way. But all 
the hurdles—in the form of policies, 
personalities, priorities, building re- 
straints and delayed financial appro- 
priations—are being cleared, and the 
unprecedented program is now begin- 
ning to hit its stride. Compared with 
government-sponsored housing in the 
last war, when not a single house was 
complete by the time the Armistice 
was signed, the present performance 
is highly laudable. Furthermore, the 
fast pace has required the stream- 
lining of construction methods, whieh 
promises a profound influence on 
housing in the future. 

At the end of the year money 
had been allocated for some 150,000 
dwelling units, about half of which 
were completed. Principal sources of 
funds were the $300,000,000 Lan- 
ham Act appropriation, $100,000,000 
from the second supplemental defense 
bill of 1940 (equally divided for 
Army and Navy needs), $20,000,000 
for trailers and dormitory facilities, 
and $32,000,000 from funds previ- 
ously earmarked for the U. S. 
Housing Authority slum clearance 
projects. The request for an addi- 
tional Lanham Act appropriation of 
$300,000,000 made by the President 
last July, finally was approved late in 
December; also approved was an- 
other fund of $300,000,000 for “tem- 
porary” housing, included as part of 
the third supplemental defense appro- 
priation bill of 1941. The grand total 
allotted for defense housing thus has 
passed the billion-dollar mark. 


Bogged in bureaucracy 


With almost as many agencies in- 
volved -as there are types of houses 
to be built, the administrative phases 
of the defense housing program have 
bordered on the chaotic. And the 
clamor of conflicting personalities 
has added further confusion. The 
initial set-up looked simple enough: 


Housing Hits Its Stride 





An unprecedented billion-dollar program sponsored by the federal 
government presents the opportunity for big changes in building 
techniques leading to better homes at lower cost. 


Edward J. Cleary 


The new office of Defense Housing 
Coordinator was established to desig- 
nate location of projects; and the 
Federal Works Agency was assigned 
the job of construction, with the ex- 
ception of Navy houses. 

But this is what happened: Public 
Buildings Administration, one of the 
organizations that make up FWA, at 
first got the biggest share of the 
work; U.S. Housing Authority, also 
a division of FWA, was asigned some 
work in addition to completing slum 
clearance projects that were quickly 
adapted to defense housing purposes. 
Later FWA created the Division of 
Mutual Ownership Housing, and then 
established an additional Division of 
Defense Housing. Not important, but 
something for the record, was FWA’s 
direct dealing with three local au- 
thorities (Akron, Cincinnati and 
Washington, D. C.) to serve as con- 
struction agents for the government. 


Also engaged to construct dwellings 
were the Farm Security Administra- 
tion and the Tennessee Valley Au- 
thority. These six groups, in addition 
to the Navy, have been the principal 
public housing agencies. The defense 
Homes Corporation, an RFC-spon- 
sored organization provided with 
$10,000,000 venture capital, has ap- 
peared in the picture, but actually it 
has done very little; potentially it 
could borrow money from banks 
under Title IV, FHA-insured loans, 
and thus build $100,000,000 worth of 
houses. 

Private housing activities, too, have 
felt the stimulation of federal influ- 
ence through liberalization of mort- 
gage-insurance requirements; but pri- 
vate housing, unless it was in a desig- 
nated defense area and in the low-rent 
type, met rough going in the face of 
required priorities for materials. 

Bogged down in bureaucracy the 
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Fig. 1. Horizontal, single-wall construction system developed by the John B. 
Pierce Foundation is one of the significant developments in the low-cost house 
field. Framing consists of 4x4-in. timber exterior columns carrying a glued ply- 
wood girder that supports the wooden roof trusses. The 1%-in. wall material, 
which serves as siding, insulation and interior finish, is made of bagasse fiber 
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covered on each side with a thin layer of asbestus-cement board. 
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wonder is that the defense housing 
program has gotten along as well as it 
has. However, extensive reorganiza- 
tion of the administrative structure 
is in the making. The first step was 
taken several weeks ago when FWA 
Administrator Carmody was shifted 
to another job; Mr. Carmody and 
Housing Coordinator Palmer fre- 
quently did not see eye to eye. 


Tradition goes overboard 


The impact of this vast program 
calling for a lot of houses, speedily 
erected and low in cost, has had a 
salubrious reaction in the construc- 
tion field. To meet these objectives, 
builders had to be jarred loose 
from traditional time-consuming and 
costly saw-and-hammer _ techniques 
that have been in vogue for centuries. 
The result has been the introduction 
of streamlined construction methods, 
involving the use of precut lumber, 
site assembly and prefabrication. And 
many innovations in low-cost house 
construction, including features of 
demountability and provision for 
easy conversion, have made their ap- 
pearance. Some radical departures 
from conventional housing concepts 
also have been given a trial, notably 
the air-applied concrete house built 
around a rubber balloon form, and 
the steel circular grain-bin redesigned 
for living quarters. 

House construction probably will 
never become a production line opera- 
tion comparable to automobile as- 
sembly, but many ideas developed in 
connection with mass production in- 
dustrial methods are finding effective 
application. Thus, it has become 
common practice to install temporary 
sawmills at a housing site where all 
lumber is precut, notched, and other- 
wise prepared for installation without 
any further recourse to field fitting. 
Erection work, too, is being organized 
so that the assembly of houses can be 
scheduled as a series of operations, 
each performed by a group of work- 
men specially skilled in their particu- 
lar functions. 

One of the most significant develop- 
ments is the system patented by the 
John B. Pierce Foundation of New 
York, which goes much farther than 
precutting and simple site assembly. 
It embodies these features, plus the 
use of factory-prefabricated wall ma- 
terial and plywood girders; and it 
incorporates a scientific division of 
erection labor operations based on 
time and motion studies. 
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Community 
Facilities 


Fig. 2. How the defense housing dollar 
is spent, as determined by the Federal 
Works Agency. 


Site assembly brings into play fac- 
tory production methods right on the 
job. For example, on a 538-family 
USHA project at Newport, R. I., en- 
tire roofs were built on the ground, 
complete with shingles, and then 
swung into place with cranes. Opera- 
tions at Newport centered around a 
long platform equipped with jigs for 
laying out frames of whole walls, the 
lumber having been cut previously to 
exact size by saws located near one 
end of the platform. 


Prefabrication gets a chance 


Proponents of _ prefabrication, 
pointing to the economy and speed 
obtainable with this type of construc- 
tion, were bitterly disappointed by 
the government’s early failure to em- 
body their ideas in emergency hous- 
ing. Admittedly, there was some call 
for criticism, but the problem was not 
a simple one. First, the prefabricators 
already in the business were not 
ready to undertake immediately the 
volume of work projected, since they 
had never had enough business to 
support mass production set-ups. 
Then, their designs did not include 
the demountability feature that the 
government insisted upon. The ques- 
tion of labor’s attitude was also 
important, since the craft unions, 
particularly, have opposed the intro- 
duction of prefabrication (the cause 
célébre being the Currier case in De- 
troit, where a low bidder employing 
CIO prefabricators was not awarded 
the job because AFL union men 
threatened trouble). 

Focus of much interest has been 
the Indianhead, Md., “prefab lab” of 
the Public Buildings Administration. 
Here ten prefabricators have been 
erecting some 600 houses both as a 
demonstration of what can be done 
as well as to house workers in a 
nearby naval establishment. Special 
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attention was given to demountabi 
features, so that the houses could 
taken down with ease and ship, 
elsewhere for erection after the em 
gency is passed. 

First demonstration of the t! 
ory that demountable, prefabricat 
houses can be moved to a new lox 
tion with ease and at low cost » 
be given soon when the FWA orde: 
the transfer of 186 houses from |; 
dianhead to Quantico, Va. Prelim 
nary tests made by eight of the co: 
tractors show costs ranging from | 
low of $395 to a high of $763; fiy 
contractors had costs under $465. 

With more than concrete dams u; 
its sleeve, the Tennessee Valley Au 
thority brought to light its experi- 
ments with “unit-built” demountable 
houses. So impressed were FWA offi- 
cials that TVA was given a contract 
to furnish 150 houses at Muscle 
Shoals, Ala. The TVA houses are 
built in sections, each section being 
a complete unit of the building, in- 
cluding floors, walls, ceilings and 
roofs. Fixed in their appropriate 
places as an integral part of the unit 
are the electric wiring, plumbing, 
bathroom, kitchen, windows, screens, 
floors and kitchen cabinets. 


Materials for housing 


Lumber, of course, has been the 
material most widely used for house 
construction. Steel had a look-in on 
earlier defense housing, notably in 
connection with Navy requirements; 
but now steel is needed elsewhere. 
Concrete, too, has made its bid for 
attention in the low-cost housing field, 
particularly on the West Coast; draw- 
back to the use of concrete, however, 
is that it is too heavy when demounta- 
bility and portability features must 
be considered. 

Wallboard materials of all kinds— 
plywood, compressed fiber, repulped 
newspaper, and various plaster com- 
positions—have filled important and 
versatile roles for sheathing exteriors 
and covering interiors. For weather- 
proofing purposes asbestos-cement 
shingles and composition roofing 
have proven to be big favorites. Spe- 
cial interest is manifested in a 
weather-resistant insulating board, 
composed of a core of compressed 
bagasse fiber covered on both sides 
with a }-in. layer of asbestos-cement; 
it provides a combination of qualities 
permitting its use as a single-wall ma- 
terial that serves as siding, insulation 
and interior finish. 
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DerensE AcTIviTIES and the advent 
of war made the control, use and de- 
velopment of the nation’s river re- 
sources in 1941 more important than 
ever before. The demand for power, 
heightened by dwindling storage and 
river flow in the Southeast, intensified 
hydroelectric development. Projects 
planned for the distant future were 
pulled out of files and hurriedly 
placed under construction. Addi- 
tional generating units were planned 
for early installation in projects al- 
ready completed, and the power facil- 
ities of jobs under construction were 
enlarged in some instances. In all 
planning for new projects, those offer- 
ing power possibilities were given first 
priority. 

What effect war will have on the 
flood-control program is not yet 
known, but it is safe to assume that 
it will result in curtailment or tem- 
porary abandonment of all projects 
not directly connected with protection 
of defense industries against shut- 
downs due to floods. 

On Aug. 18 Congress passed a 
flood-control act authorizing $277.- 
825,000 of work on reservoirs and 
local flood protection works, and the 
current rivers and harbors bill (in- 
troduced into Congress before war 
was declared) authorizes 36 projects 
totaling $310,401,000, classified as 
urgent for defense needs, and addi- 
tional projects totaling nearly $700,- 
000,000 to serve as post-war public 
works, Here again, it is to be ex- 
pected that even the 36 projects classi- 
fied as having value to defense will 
be curtailed in the all-out war effort 
now planned. In support of this con- 
clusion is the fact that the ten-billion 
appropriation bill passed after war 
was declared carried only $25,750,000 
for flood control. 


Three federal agencies 
Most of this flood-control and river 


work is being carried on by the Corps 
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Power Dominates River Development 


Hydroelectric output stepped up to meet defense needs; flood 


control continues in important industrial areas; navigation greatly 





of Engineers. Other major federal 
agencies concerned with river devel- 
opment work are the U.S. Bureau 
of Reclamation and the Tennessee 
Valley Authority. 

In November, Reclamation had 
its $98,000,000 of money for the 
fiscal year ending next July cut to 
about $80,000,000 by executive order. 
Most of the remaining money is for 
projects having power-producing 
possibilities, which means that purely 
irrigation work has been relegated to 
the background for the present. The 
TVA, on the other hand, has had its 
operations stepped up because they 
help to meet power shortages in the 
Southeast. Early in the year its 
budget was increased $10,000,000 to 
permit speeding up the Fort Loudoun 
project to bring its 35,000 kw. into 
use in 1943 instead of 1944, and then 
in June $40,000,000 more was appro- 
priated for new dams on the Hiwassee 
River and for additional units at 
Watts Bar and Wilson Dam on the 
main river. After war was declared 
























increased but irrigation has been largely deferred as “post-war™ 


Harold W. Richardson 





TVA operations were further stepped 
up by $49,000,000 to build Fontana 
Dam on the Little Tennessee, two 
dams at the headwaters of the Holston 
River, and additions to existing 
steam and hydro plants of the TVA 
system. 


Power given preference 


Power has been given preference in 
all river work, and there is no doubt 
but that the Administration has wel- 
comed the opportunity given by the 
defense effort to advance its plans for 
public development of the nation’s 
water Even the 
great St. Lawrence power project was 
included in the planning though that 
power cannot be made available until 
1946 at the earliest. 
between this country and Canada cov- 
that project 


power resources. 
An agreement 


ering was signed in 


March, and later, when approval of 
the project by a special act of Con- 
gress got sidetracked in the House, 
the project was dropped into the 
omnibus rivers and harbors bill along 






Flood wal! at Huntington, West Va., to protect the city from high water in the 


Ohio. 


from the walled area during floods. 


January 15, 1949 


Behind the wall is the 13th St. West pumping station to handle drainage 
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with the Florida ship canal, where 
it stood better chance of getting ap- 
roval. 

In July the Federal Power Com- 
mission submitted to the President a 
four-year program covering both pub- 
lic and private power development 
calling for the addition of one and 
one quarter million kilowatts of 
hydroelectric power in the years 
1943, 44, °45 and °46 and about two 
and one half million kilowatts of 
steam power, largely private, in the 
same years. Many projects already 
planned or under way were included. 
Not to be outdone, the Bureau of Rec- 
lamation brought out a program of its 
own for the region west of the Mis- 
sissippi, which called for the addition 
of 9,000,000 kw. by 1947. Neither 
program got any official recognition 
from the OPM and little has been 
heard of either since first proposed. 

While this byplay was going on in 
Washington the field men in both 
public and private power operations 
were bending every effort to speed 
the completion of the greatest pos- 
sible number of power units. Many 
of the plants in this speeded-up pro- 
gram will come into service this year 
and next year when our war effort is 
expected to be at its peak. 

Privately owned electric utilities 
did a splendid job in meeting the 
brunt of the nation’s growing defense 
needs, adding 2,712,000 kw. of new 
plant capacity. This was 538,000 kw. 
short of the peak load demand of 
3,250,000 kw. on their systems and 
600,000 kw. behind their schedules 
due to shortages of materials, priori- 
ties and defense demands on the 
manufacturers. Additions of 3,655,- 
000 kw. are scheduled for this year. 

Notable additions to the nation’s 
power plants during 1941 were the 
first of the 108,000-kw. units at Grand 
Coulee Dam, largest in the world. 
Two more units of similar size are 
now being installed, and six more 
are on order, which will complete 
the installation for which the west 
powerhouse at the dam was designed. 
A contract for construction of the 
east powerhouse was let in December. 

Boulder Dam became the largest 
powerhouse in the world late in Octo- 
ber when the ninth 82,500-kw. unit 
was added, bringing the present ca- 
pacity of that plant to 780,000 kw. 


one of the Allegheny River basin reser- 
voirs to protect Pittsburgh. 


Loyalhanna Creek Dam, which will form 
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Two more of the large units are being 
installed, and another is on order, 
leaving only three more to reach the 
ultimate capacity planned for this 
project. During the year the Bureau 
of Reclamation decided to add Kes- 
wick Dam and powerhouse to the 
Shasta development to increase total 
power production. 

Lake Mead, behind Boulder Dam, 
was filled to the spillway crests for 
the first time on Aug. 6, 6} years 
after the river bypasses were closed. 
Below Boulder on the Colorado, work 
has started on Davis Dam (Bullshead 
site), a $41,000,000 project with an 
ultimate capacity of 225,000 kw. 

Across the continent, Glenville Dam 
of the Alminum Company on the 
Little Tennessee River was put into 
service in October. It has the high- 
est head of any plant east of the 
Rockies, 1,215 ft. Nantahala, also an 
Aluminum Company project, will go 
into service this year. 
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Power demands for defense work 
on both sides of the border at Niag- 
ara resulted in agreements between 
the two countries covering temporary 
additions to power diversions above 
the Falls. These added diversions 
have put back into service old plants 
that have been idle for years because 
of obsolescence. 


Land reclamation 


Though the 1942 budget of the 
Bureau of Reclamation is less than 
the all-time record for the preceding 
year, so much work is of a long-range 
nature as to make it probable that the 
bureau will set a high construction 
record this year. As previously noted, 
the bureau’s work now is largely cen- 
tered on power, irrigation having 
been relegated to a decidedly second- 
rate importance by a ruling that until 
the present national emergency is 
past, funds, labor and equipment can 
be put to better uses than in develop- 
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ing irrigation projects. The inference 
is that after the national emergency, 
when wartime industries slacken, 
workmen will be released and there 
will be demand for land suited to 
irrigation development. Irrigation 
projects will then be in order, and 
labor for their development will be 
available. 

Because of prior commitments, a 
few major irrigation jobs have gone 
ahead. For example, during the year 
the All-American Canal was put in 
service for its full length of 80 mi., 
thus providing a route entirely on 
American soil for the main water sup- 
ply to some 500,000 irrigable acres 
in Imperial Valley. Excavation on 
the 160-mi. Coachella branch of this 
canal was more than half completed. 
Generally speaking, however, irriga- 
tion development has taken a very 
deep slump. 


Flood control 


Flood-control work of the Army 
Engineers can best be visualized by 
reference to the accompanying map. 
In no river valley except the Muskin- 
gum in Ohio do the dams shown as 
under construction or completed con- 
stitute all the projects contemplated 
in a comprehensive flood control pro- 
gram for the river system; the dams 
are, generally, those that can be 
built most quickly or are dams re- 
quired for some special purpose. 
Take the Connecticut as an example: 
The dams of the current program are 
but three of a projected twenty for 
control of floods in that river basin. 

Recent demands for power for de- 
fense industries have put a new em- 
phasis on multi-purpose reservoirs 
that either have power possibilities or 
serve to regulate the flow at power 
projects farther downstream. Need 
for protection of industry—as in the 
case of the airplane plants on the 
flats at East Hartford, Conn.—has 
been a determining factor in some 
instances. 

In the Ohio Valley, enough reser- 
voirs have been built or are nearing 
completion to assure a fair reduction 
in flood crests at Pittsburgh and other 
industrial cities in the valley. Further 
protection is being provided by flood- 
walls, At Cincinnati work was started 
on the huge Mill Creek barrier dam 
that will protect the Mill Creek indus- 
trial section from Ohio River back- 
water. Accompanying floodwalls have 
not yet been started. 

Farther west, at Houston, Tex., the 
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long-planned Buffalo Bayou project 
will soon get started with a call for 
bids on Barker Dam, one of three 
reservoirs to be built in connection 
with two long by-pass canals. 

On the West Coast, protection of 
defense industries in the Los Angeles 
area is reasonably assured by com- 
pletion of Hansen, Fullerton, Sepul- 
veda, Prado and Brea Dams. Work 
continued on the Los Angeles River 
improvements, now about 75 percent 
done, and the Santa Fe earth dam on 
San Gabriel River was started last 
July. 


Projected work 


The large majority of the dams 
started with funds appropriated fol- 
lowing passage of the Flood-Control 
Act of 1938 are complete or nearing 
completion. Last year the Army Engi- 
neers started work on two large reser- 
voir projects: Norfork Dam on the 
North Fork River in Northern Arkan- 
sas, a tributary of the White River, 
one of the sources of floods in the 
lower Mississippi Valley, and Wolf 
Creek Dam on the Cumberland River 
in Kentucky. Norfork will store 
1,220,000 acre-ft. for flood control. 
Penstocks for four 30,000-kw. units 
are being installed but no power plant 
has been authorized. Wolf Creek will 
store 5,782,000 acre-ft., and six 
power units totaling 250,000 kw. are 
planned but not authorized. Funds 
for expediting work on these two 
projects were in appropriation bills 
introduced into Congress before war 
was declared. 

Four more large reservoir projects 
were on the Army Engineers’ books 
for an early start when war was de- 
clared, and were covered by the same 
appropriation bill. They are Blue- 
stone on the New River in West Vir- 
ginia, a stream that has been the cen- 
ter of a long court controversy to de- 
termine the scope of the Federal 
Power Commission’s control over 
power development on non-navigable 
rivers; Berlin Dam on the Mahoning 
River near Youngstown, Ohio, the 
first step in the long-projected water- 
way to connect the Ohio system with 
the Great Lakes by way of the Beaver 
and Mahoning Rivers; Allatoona on 
the headwaters of the Coosa River in 
Georgia, a part of the Coosa-Alabama 
River development program having 
some power possibilities; and Ft. Gib- 
son Dam on the Grand River in Okla- 
homa, to supplement Pensacola Dam 
in the control of floods in the 
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Arkansas and lower Mississippi Riv: 
valleys. 

In addition to these projects fo 
which funds have been asked, th 
Army Engineers, before war was d 
clared, were giving consideration t 
an early start on five other projects 
Markham Ferry, between Ft. Gibson 
and Pensacola Dams on the Grand 
River; Bull Shoals and Table Rock 
on the White River; Narrows Reser 
voir,on the Little Missouri River in 
Arkansas, another contributor to 
floods in the lower Mississippi River, 
and Whitney Reservoir on the Brazos 
River above Waco, Texas. 


Lower Mississippi work 


During the year a total of 82,176.- 
000 cu. yd. of material was dredged 
from the Mississippi in maintaining 
a navigable channel, 9 ft. deep and 
300 ft. wide at low water stage, from 
Cairo to Baton Rouge, at a total cost 
of $3,692,500, including surveys and 
placing of buoys. In addition, im- 
provement dredging during the year 
in creating new channels and pro- 
viding for the stabilization of exist- 
ing channels and lowering flood 
stages amounted to 73,687,000 cu.yd. 
at a cost of $3,743,400. Included was 
the excavation of pilot cuts for the 
Sunflower and Jackson Cutoffs, be- 
tween Helena, Ark., and the mouth 
of the White River. These pilot cuts 
were completed early in 1941, and 
the total excavation amounted to 
13,400,000 cu. yd. The river broke 
through the Jackson Cutoff plug on 
April 26, 1941, and shortly after- 
wards the cutoff had enlarged enough 
to permit navigation. Sunflower Cut- 
off is ready for opening during the 
coming flood season. The two cutoff 
projects have cost $1,092,000 to date. 


Flood control in 1942 
What will happen to existing and 


projected flood-control projects in 
1942 still is very much of an un- 
known quantity. An appropriation 
of $25,750,000 for flood control was 
included in the third supplementary 
defense appropriation passed after 
war was declared, but it is chiefly 
for completion of projects for the 
protection of essential defense indus- 
tries. That no new projects will be 
started seems assured, and it appears 
highly probable that some projects 
now under way may be shut down if 
there is a shortage of men, machines 
or materials as our war effort rises 
to the high levels now anticipated. 
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PREPARATION FOR WAR has dominat- 
ed the construction picture during 
the past year and will be its only 
objective in the coming year. New 
plants sprawl over 20,000 to 50,000 
acre tracts from the Rockies to the 
Allegheny Mountains to produce 
powder and shell for the troops 
whose housing featured last year’s 
construction. Other work has been 
under way but the large civil projects 
have nearly all been based on some 
phase of the war effort such as pro- 
duction of power for war industries, 
and roads to camps and defense 
industries. Priorities and scarcity 
affected all construction work but 
most defense jobs had materials 
and equipment essential to their rapid 
prosecution. Civil work has waited 
some for materials, has devised al- 
ternate schemes and has used avail- 
able or salvaged materials. 

A characteristic trend in all con- 
struction was increased salvage and 
longer use of equipment as well as 
utilization of many alternate mate- 
rials. Better and more regular main- 
tenance of machines to prevent wear 
was the rule. Many schemes were 
devised to continue the use of the 
good portions of partly worn-out 
equipment. Advances in job welding 
practices and machines, both oxy- 
acetylene and arc, contributed great- 
ly to this conservation. 

Prefabrication of units made of 
concrete and wood have had increas- 
ingly greater use in building con- 
struction. Concrete beams and joists, 
fabricated to the special dimensions 
required, have been precast on a 
vibrating bed, which has permitted 
use of a mix with only a little more 
than the minimum water required for 
hydration. Prefabricated shapes in 
hollow concrete are on the market for 





Current Construction Practice 


Defense construction of the past year has introduced new methods 


for drydock construction, stimulated prefabrication of building 


units, and caused extension of winter protection methods. The 


most significant advances in civil work have been in subsurface 


construction. 


use as columns, girders and roof or 
floor spans designed for quick erec- 
tion and easy dismantling. 

Timber has been __ increasingly 
used for all types of engineering con- 
struction with prefabrication of units 
and use of special connectors a fea- 
ture. Mass housing for defense 
workers and families of personnel of 
the armed forces has become such a 
major construction branch that a 
separate article in this issue is de- 
voted to it. According to authorita- 
tive spokesmen for the lumber in- 
dustry, adequate supplies are avail- 
able for all requirements with even 
plywood having passed a scarcity 
stage and being now available for 
all necessary construction. 

Better concrete surfaces obtained 
on walls, ceilings and floors of hous- 
ing units have made it practical to 
leave the concrete exposed on all 
surfaces in living quarters, thus 
speeding construction and reducing 
the cost. Friant Dam in California 
has used 1,000,000 sq. ft. of absorp- 
tive form lining and developed tech- 
niques and materials adapted to 
heavy construction. No _ re-usable 
liner material has so far been found. 


Winter protection 


Protection from the natural ele- 
ments to permit continuous work 
was practiced more widely than ever 
before. Some big buildings were 
completely inclosed for winter pro- 
tection, the Ford plane engine plant, 
360 ft. wide and 1,400 ft. long, being 
an outstanding example. A tent in- 
closure was used over the impervious 
core of Mud Mountain Dam in 
Washington, over an airport runway 
paving job in Alaska, and over the 
deck concreting on the Pit River 
Bridge. Heating of materials and in- 
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closures is increasingly used to fa- 
cilitate winter construction. 

Radio has entered the construc- 
tion field for two-way communica- 
tion systems, particularly on _ big 
ordnance plant jobs. Sets are in- 
stalled in cars and offices of super- 
visory personnel to provide continu- 
ous contact over the several-thou- 
sand-acre tracts on which the plants 
are being built. Most of the installa- 
tions operate on a frequency assigned 
to the Signal Corps of the Army. 

Possible oil shortage on the sea- 
board stimulated a good deal of con- 
versation and some construction of 
pipelines from the producing fields 
and as short cuts to long tanker 
hauls, notably from Portland, Me., to 
Montreal. Perhaps the most signifi- 
cant development in pipeline con- 
struction is the introduction of fac- 
tory-made bends on a 26-in. thin- 
wall, high-pressure gas line. These 
bends are supplied in short sections 
of pipe in varying degrees from | to 
6, as a single bend, and up to 15 deg. 
as a double bend in the same length 
of pipe. This scheme has made it 
desirable to reduce the number of 
bends by attempting to keep the 
bottom of the trench nearly level 
rather than following the previous 
practice of setting an excavator for 
a specified depth below the surface 
of the ground and field-bending the 
pipe to fit. Larger side-boom cranes 
mounted on heavier crawler tractors 
have made their appearance to handle 
the long lengths of large pipe. 

Loess, a wind-blown deposit of 
very fine uniform size grains of 
silica and other minerals, has been 
found very satisfactory for use in 
asphaltic paving mixtures for air- 
port surfacing. The material has 


been used by the U. S. Engineer De- 
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Concrete is placed by gantry for footings and bents of 8,000-ft. trestle of Missouri Pacific Railroad over Morganza 


floodway in Louisiana. 
car which carries 1-yd. mixer. 


partment on revetment work for some 
years because it produced an asphalt 
mixture that does not require knead- 
ing. Extension of use to highway 
and other paving of this readily avail- 
able material may be a development 
of 1942. 


New answers to foundation problems 


At Hales Bar Dam on the Tennes- 
see River, TVA drilled 18-in. calyx 
holes as much as 100 ft. deep, start- 
ing 50 ft. under water; removed the 
cores to the full depth of the hole; 
placed an asbestos-cement pipe in 
the hole as a liner to prevent the 
washing out of concrete; and then 
tremied concrete into place. Repeat- 
ing this procedure with interlapping 
holes along the upstream face of the 
dam, across an area having open 
horizontal seams and large vertical 
cavities, has resulted in a concrete 
cutoff wall expected to stop the flow 
of water under the dam. 

Boulders, muck and other unusual 
foundation conditions at the site of 
a 16-story warehouse in Brooklyn re- 
quired the use of special 30-in. dia. 
steel caissons driven to rock, some- 
times with the aid of a churn drill to 
pass boulders, and keyed to the bed- 
rock by being drilled into the ledge. 
After completion and cleaning of 
each caisson, H-beams weighing up 
to 466 lb. per lin. ft. were put down 
inside the caisson as a steel core to 
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carry the load. The H-columns were 
incased in concrete within the shell 
for protection and added load-carry- 
ing ability. At Beaumont, Texas, Z 
sheetpile cofferdams were driven 
using I-beams welded to the sheets 
to form a combined protection case 
and supporting structure for bridge 
piers. 


Drydocks 


Drydock construction to permit the 
building of major ships, especially 
naval vessels, on an even keel, has 
been a major development of the 
year. What is probably the world’s 
largest tremie job is being done in 
connection with this work. Fed by 
concrete pumps, an effective tremie 
process has been developed for plac- 
ing the more than half million yards 
of concrete under water in drydocks 
at a Navy Yard. At another yard 
excavation for the dock was thrown 
into a berm around the area to make 
a dike inclosure and was unwatered 
by deep well pumps. supplemented by 
wellpoints to assist drainage of the 
interior side of the dike. Traveling 
towers, mounted on the berm, sup- 
port a cableway handling large buck- 
ets of concrete into the dock. At 
yet another yard an ingenious assem- 
bly of movable belt-conveyors car- 
ries the concrete to its location in 
the drydock. 

A new use for the horizontal radial- 
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Railroad car with belt conveyor and 15 batch boxes delivers dry material to conveyor on rail 
The concrete discharges to buckets handled by the traveling gantry. 


well water collector has been found 
to dewater the initial tunnel excava- 
tion at the Brooklyn side of the Bat- 
tery-Brooklyn tunnel. Pre-draining 
the sandy soil in this way will elimi- 
nate use of compressed air at the 
start of the work. 


Construction equipment 


The trend to larger 
earth-moving equipment on big rub- 
ber tires has continued during the 
year with more powerful tractors also 
put on rubber-tired wheels. Many 
millions of yards of earth have been 
moved to make way for camp and 
plant construction, made possible by 
the large number of huge earth-mov- 
ing machines available. Larger ma- 
chines of the rotary tiller type have 
been made available for soil mixing, 
particularly in connection with soil- 
cement runway construction. Port- 
able continuous asphalt mixing plants 
with volumetric proportioning of ag- 
gregates have been put in operation 
in several states during the past year. 

Many new electric welding ma- 
chines have made their appearance 
and older machines have been rede- 
signed to improve the efficiency and 
speed of the average welder. Ad- 
vances in the welding art have per- 
mitted much more extensive use of 
this method of fabrication, especially 
in plant construction where much of 
the pipe is now welded. 


more and 
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— Britain's Example 


Civilian Defense 


Walter D. Binger 


Commission of Borough Works, Manhattan, New York City 


Editor's Note—Protection of the civil population from the bombs of 
modern warfare is an engineering problem that quickly assumed reality upon 
our declaration of war. And it is safe to say that in the months to come every 
engineer in the country will be concerned with one or another of its phases. 
Most of the available information is necessarily based upon British experience 
which Mr. Binger had an unusually good opportunity to evaluate when he 
visited England last fall as expert consultant to the Secretary of War. In this 
article he outlines what civil defense means, using blackouts fo illustrate some 
of the responsibilities that lie ahead. Mr. Binger is chairman of the Am. Soc. 
C. E. Committee on Protection of Civilians in Wartime and of the National 
Technological Civil Protection Committee, the latter an advisory body to 


the Secretary of War. 


Before the people of our country 
take on a set of mental habits which 
may be induced by exposure to air 
raids it seems to me that it has be- 
come most urgent that every citizen, 
and more particularly every engineer, 
examine for himself some of the 
fundamentals upon which a fair solu- 
tion of the problem depends. There- 
fore, let us first define it. 

Civilian Defense is the mainte- 
nance, during and between air raids, 
of cities, towns, and the means of 
transport, in a condition as nearly 
normal as possible. 

This may be considered too broad 
a definition but J believe that it is 
not. If the water supply or the gas 
works are put out of action, if people 
die of exposure. if the telephone, tele- 
graph and railroad systems are so 
seriously impaired that business can- 
not be carried on, civilian defense has 
not been entirely successful. 

The reader is, perhaps, already 
shocked that I do not place the abso- 
lute safeguard of the lives of civilians 
above all else. But if he is, it is be- 
cause he has not understood one and 
perhaps the most important factor of 
all. Civilian defense has become an 
integral part of the means of waging 
war. The use of credit, labor and ma- 
terials to protect the civilian is a 





function of this greater end and must 
at all times be subordinate to it. The 
result is clear. The civilians in air 
raids will be injured and killed be- 
cause these three cannot be expended 
in sufficient quantity for their pro- 
tection. It is patently impossible to 
protect the people of even a single 
seaboard city in a way that any ex- 
pert would pronounce “safe.” At least 
if this were attempted the efforts of 
all of these citizens, and of many 
others besides, towards winning the 
war would actually cease. 

Within the limits outlined above 
much can and should be done. Here 
everything depends upon proper tim- 
ing. While it must be clear from the 
definition that civilian defense is a 
civilian matter, namely, one to be 
handled by the people themselves and 
their civil government, the question 
of whether an air raid is to be ex- 
pected, and if so what its probable 
characteristics and intensity will be, 
is purely military. When the military 
authorities have made known to the 
states and municipalities the proba- 
bilities of an attack, it becomes pri- 
marily the problem of these govern- 
mental subdivisions, or rather of the 
people living in them, to use the lim. 
ited materials and equipment, pre- 
viously made available to them, as 
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well as may be with respect to local 
conditions then prevailing. Of course 
certain decisions and rules must be 
made by a central body, presumably 
federal, but when the bombs com- 
mence to fall “some fine or foggy 
morn” nobody wili even think of that. 
There is still an ever-present tendency 
to feel that if worst comes to worst 
the army will take care of us. It cer- 
tainly will not. In the first place, it 
will have been trying to win the war 
by fighting and training armies, and 
in the second it will not have the men 
who by training and experience know 
about the required things. If the 
above definition is right the men who 
managed the works before will con- 
tinue to do so after. 

Let us take as an example the ques- 
tion of “blackout.” It is the subject 
of wide interest in this country at the 
moment and neither civilians nor 
technicians know all about it. It may 
yield some good illustrations of the 
very things we have under discussion 
here. 

The military, to be sure, would 
have an interest in whether there was 
to be a blackout o! a great region in 
which they were not entirely engaged, 
but it would be a purely secondary 
one. Of course any hindrance to pro- 
duction might become a matter of 
military importance but the army is 
not in general charge of production; 
certainly not here nor in England 
and probably not in any other large 
country. Thus the decision to under- 
take the blackout with its slowing up 
of all services, its concurrent acci- 
dents, its burden on police and other 
municipal employees, is a_ civilian 
one. 

It must be understood that a black- 
out cannot hide a great city nor even 
a part of one. The English feel, how- 
ever, that it is to the blackout that 
they owe the protection of their prin- 
cipal targets such as powerhouses, 
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railroad yards, waterworks and other 
key services. The ratio of the rela- 
tively small number of bombs that 
have actually struck some of these 
to the number that have peppered the 
neighborhoods is at least one indica- 
tion that they are right. 

No amount of government plan- 
ning can create 4 blackout without 
the unflagging help of every man, 
woman and child. “Protect the black- 
out” are words one hears many times 
a day in England and sees in print 
even oftener. Protecting the blackout 
means not violating it in even the 
most minor way. In the present state 
of the art it means primarily having 
proper curtains, battened down along 
the sides and deeply overlapping, and 
never for even one second having 
them open while there is a light 
within. But it permeates one’s actions 
to an astonishing degree. While in 
London I carried an American flash- 
light of the “fountain pen” type. 
which had a minute lens the size of a 
match head. At the very start I was 
hailed by a policeman for pointing 
it slightly upward to read a street 
sign and stopped twice by others who 
told me to cover the tip with paper 
since a disk of light was visible on 
the pavement. The intensity of the 
blackout from one side of England 
to the other is astounding and one 
does not get used to it quickly. It is 
equally severe in villages and on rail- 
roads as in cities. 

Certainly we are only on the 
An emergency reservoir for fire fight- 
ing in an English city is improvised 
from the basement of a bomb-wrecked 
building. 


Street traffic in London moves across the temporary bridging of a bomb crater. 


threshold of our knowledge of the 
subject. There are other ways, not 
yet practical, of achieving the same 
result. 

Experiments have been made with 
ultra-violet light which is sometimes 
called “black light.” These experi- 
ments indicated that ultra-violet light 
was not satisfactory because, if used 
in sufficient power, it becontes visible. 
This is undoubtedly due to the fact 
that the wave length cannot be main- 
tained in the invisible range without 
some stray visible light. 

There is also monochromatic light- 
ing, with complementary color in the 
window panes; thus far not practical 
because the cost of the special panes 
to complement the colors is as great 
as providing for complete stoppage 
of ordinary light. However, if some- 
one were to devise a cheaper colored 
pane, or the ideal of one so colored 
and also shatter-resisting, an enor- 
mous stride would have been made. 

There are ways, still only rudi- 
mentary, to meet the necessity of 
hiding the luminous steam from cool- 
ing towers and gas manufacturing 
plants. This has thus far best been 
done by adding carbon to the steam; 
making black or at least dark steam 
which is less visible than white. 

It will require an effort on our 
part to examine with the utmost ob- 
jectivity everything the English are 
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doing and not to copy them blindly. 
But we must make it. Already one 
hears in the United States that the 
fact that the British build their street 
shelters of reinforced brick is proof 
that brick is the best material to with- 
stand blast and splinters. An inquiry 
among English experts will uncover 
the real reason—they are very short 
of form lumber for concrete. These 
shelters must have great inherent 
stability and be able to move as a 
unit when struck by an_ otherwise 
overwhelming blast. They rest on the 
surface of the pavement to lessen 
adhesion. Obviously, a monolithic 
box has the least tendency to collapse, 
and if we should build them they 
should be of reinforced concrete. 

Except for the organizing of the 
civilians for their own protection, and 
first aid to the injured, I found no 
part of the entire effort that was not 
straight engineering technology. Still 
it apparently took the English some 
time to realize that this was so true 
that they needed engineers to get the 
results they could not achieve with 
officials who were laymen. 

But above all, since it is an engi- 
neering matter with which we are 
engaged, we must have research 
—efficient, controiled, authoritative, 
financed. Most of our civilian de- 
fense will have to be based on it, and 
we need it now. 
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Construction at Outlying Bases 


—Living and Working Conditions 


Major General Eugene Reybold 


Chief of Engineers, U.S. Army 


Editor's Note—Our active participation in the war makes it more certain 


than ever that 1942 will witness an expansion in American construction proj- 
ects outside the continental United States. Thus, more engineers and construc- 
tion men will have to weigh the problem of working in foreign climes. What 
General Reybold has to say about living and working conditions at the 
current jobs on the Atlantic bases, which range from the barren, cold shores 
of Newfoundland to the jungles of Trinidad and South America, will there- 
fore be of great interest to many readers and their families. 


SINCE THE LATTER Part of 1940, the 
construction of defense bases on cer- 
tain outlying islands and coastal areas 
of the Atlantic, from Canada to the 
eastern bulge of South America, has 
been one of the major objectives of 
the Corps of Engineers, U.S. Army. 
A great variety of interesting prob- 
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lems has confronted all agencies and 
individuals directly or indirectly con- 
nected with the prosecution of the 
work. Not only have the locations of 
these bases, ranging from Newfound- 
land, at 49 deg. N. latitude, to British 
Guiana, only 7 deg. north of the equa- 
tor, caused construction procedures 


ae 


to be varied, but the problems of ad- 
ministration, communication, supply 
and transportation have been multi- 
plied. Even more interesting, al- 
though perhaps less evident, are the 
factors directly affecting the workers 
at the sites. 

Bases are constructed in 
Newfoundland. Bermuda, Jamaica, 
Puerto Rico, Antigua, St. Lucia, Trin- 
idad, and British Guiana. The varia- 
tions in climatic conditions, physical 
geography, and racial characteristics 
and occupational training of the na- 
tive inhabitants all had their effect 
upon construction procedures, and all 
had to be considered in connection 
with the planning and execution of 
the work. A brief review of these 


being 


Mess hall at the construction camp in St. Lucia, one of the most scenic islands in the entire West Indies. 
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factors should aid in visualizing the 
conditions confronting the workers, 
and the engineers and contractors 
supervising the work. 


Climate and topography 


Newfoundland is situated at the 
mouth of the Gulf of St. Lawrence. 
The topography of its 42,000 square 
miles varies from mountain ranges in 
the west having elevations of 2,000 to 
2,500 ft., to low, swampy land in 
many other places. The climate re- 
sembles that found in coastal New 
England. In the eastern coastal areas 
temperatures are rarely below zero 
in the winter or above 80 deg. in the 
summer. The average annual rainfall 
is about 44 in. Newfoundland has a 
population of almost 300,000 about 
half of whom live in the Avalon Pen- 
insula on the southeastern tip of the 
island. Most of the inhabitants are 
English, Irish, Scotch or French. 
Fishing and the manufacture of wood 
pulp are the most important indus- 
tries. Agriculture is generally difh- 
cult. Many of the more important 
minerals, including coal and iron, are 
found on the island, but only a few 
mines have been developed. 

The Bermuda Islands are located 
off the eastern coast of the United 
States, about 800 miles southeast of 
New York. They consist of coral de- 
posits on a series of mountain peaks 
of possible volcanic origin, and are 
very irregular in shape with a total 
area of approximately 20 square 
miles. The climate is very pleasant 
and no extremes of temperature oc- 
cur, although in winter there are 
frequent storms with very high winds. 
The resident population of 32,000 is 
composed of 12,000 white and 20,000 
colored. During the past ten years 
about 40,000 tourists have visited the 
island annually. Local living condi- 
tions are exceptionally good, but costs 
of living are very high. 

Puerto Rico, which is about 1,000 
miles southeast of the tip of the 
Florida peninsula, has an area of 
3,600 square miles. The climate is 
typically tropical, with a mean an- 
nual temperature of 76 deg. and a 
daily variation of about 10 deg. on 
the coast. There is almost daily rain- 
fall. The annual precipitation, al- 
though it varies greatly in different 
parts of the island, averages 77 in. 
Agriculture has been the chief in- 
dustry since the discovery of the 
island, and practically every acre 
suitable for cultivation has been uti!- 
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ized for the last 200 years. Sugar, 
coffee, tobacco, fruits and nuts are 
the principal products. Of the pres- 
ent population, estimated at 1,650,- 
000, 71 percent are white, 4 percent 
are black and 25 percent are mulatto. 

Jamaica, the largest British island 
in the West Indies, is 90 miles south 
of Cuba. Its total area is 4,400 square 
miles, and the topography is gen- 
erally mountainous; the highest peak 
reaches an elevation of 7,388 ft. 
Annual precipitation for the entire 
island varies from 36 to 104 in. At 
Kingston, near which the army base 
is located, it averages approximately 
45 in. Temperatures range from 70 
to 94 deg., with a mean of 78 deg. 
Humidity is high, but the trade winds 
prevent the climate from being op- 
pressive. The present population of 
the island is about 1,200,000, of which 
only 2 percent are white. The island 
is very progressive, however, and over 
half of the population can read and 
write. There are over 2,000 miles of 
paved roads. Good schools and 
churches of many denominations and 
sects are found in the larger towns. 

Antigua is a small island of 108 
square miles, approximately 280 miles 
east and slightly south of Puerto 
Rico. The northeastern portion is 
flat, consisting of coral limestone, 
while the southern parts of the island 
are rugged and volcanic. Average an- 
nual rainfall is 43 in. The popula- 
tion of 35,000, almost entirely of 
African origin with only a small 
number of white settlers and land- 
owners, is employed almost exclu- 
sively in the production of sugar cane 
and cotton. 

The island of Trinidad, about 10 
deg. north of the equator, is the most 
prosperous British colony of the West 
Indies. It was discovered by Colum- 
bus in 1498 and later colonized by 
Spain. Roughly square in shape, it 
is about 50 miles long, north and 
south, and 40 miles wide. The north- 
ern quarter is mountainous, with 
many peaks reaching 3,000 ft. The 
middle and southern parts of the 
island are definitely lower and tend 
to be rolling, and coastal as well as 
inland swamps are numerous. The 
island is very fertile and possesses 
many natural resources. Agriculture 
is well developed and almost all types 
of tropical products are grown. Im- 
portant sources of revenue are sugar, 
rum, molasses, cocoa, coconuts, citrus 
and other tropical fruits. Britain’s 
“Imperial College of Tropical Agri- 
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culture” is located on this island 

Mineral and oil deposits are quit 

extensive. The rainy season, whic! 
is also the hotter period of the year 

extends from May to November, whil, 
the remainder of the year is dry and 
cooler. Precipitation is highly varia 
ble in different parts of the island: 
at Port-of-Spain it averages about 64 
in. annually. The total population is 
approximately 450,000, with Africans 
and East Indians predominating, sup- 
plemented with numerous Chinese, 
French and Spanish. 

St. Lucia, midway between Antigua 
and Trinidad, has an area of 233 
square miles. It is of volcanic struc- 
ture, very rough and mountainous, 
but the soil is unusually rich and fer- 
tile, and all forms of tropical vege- 
tation thrive. The central high moun- 
tainous section receives precipitation 
in excess of 100 in. per annum, but 
near the coast rainfall amounts to 
only 40 to 60 in. The principal article 
of export is sugar although cocoa, 
coconuts, copra, lime, oil and spices 
are also exported. 

British Guiana is the only British 
colony in South America. It has an 
area of about 89,500 square miles. 
The country can be divided into three 
definite belts: the coastal plain, the 
intermediate area of sand dunes, and 
the interior mountainous region. The 
coastal plain is low, narrow and 
fertile. The elevation of a large por- 
tion of it is below high tide, but it 
is protected from flooding by sea- 
walls built by early Dutch colonists. 
Conditions are extremely favorable 
for the production of sugar cane and 
rice. This small coastal area has been 
developed for almost 200 years and 
contains practically the entire popu- 
lation. Rainfall here averages 90 in. 
per year, and distribution is such that 
there are two wet and two dry sea- 
sons. Humidity is high, averaging 80 
percent with but little monthly varia- 
tion, and daily temperatures range 
between 75 and 85 deg. Due to the 
tempering effect of the trade winds, 
the climate is generally considered 
agreeable. British Guiana has a popu- 
lation of 340,000, of which over 90 
percent are either East Indians or 
Negroes. There are 2,000 Europeans, 
with small numbers of Indians and 
Chinese. 

From the foregoing it will be ap- 
parent that the initiation of work at 
these locations required an unusual 
amount of advance planning. Mo- 
bilization of personnel, equipment 
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and supplies included the major prob- 
lem of arranging transportation to 
the various sites. Initial plans also 
necessarily included provisions for 
housing, feeding, medical attention, 
recreation and other needs of the 
workers, to a much greater extent 
than would be required for similar 
construction in the United States. 


Facilities for working forces 


The first requirement at each base 
was the erection of a construction 
camp to provide the necessary living 
facilities, hospitalization, etc. In some 
instances, it was necessary to provide 
these camp facilities for native labor 
as well as imported personnel. The 
plans for these camps have been 
based upon sanitary surveys con- 
ducted by the Medical Corps of the 
United States Army. The provision 
of the necessary basic facilities for 
these construction camps was in it- 
self a problem of some magnitude, 
as all of these bases, with the excep- 
tion of that in Bermuda, were con- 
structed at virgin sites. It was neces- 
sary to clear trees and brush, drain 
and fill swamps, build adequate roads 
and create suitable water supplies 
before the major construction pro- 
gram could be undertaken. As the 
sites were opened up it was possible 
in some cases to develop local sup- 
plies of aggregates and of lumber. 

The work at all of these stations is 
being performed by American con- 
tractors. Supervisory and key per- 
sonnel, and practically all skilled 
workers, are imported from the 
United States, while most of the com- 
mon labor is recruited from the native 
population. All American employees 
are furnished free transportation to 





Construction camp for American workers at Trinidad. A few months ago this was a dense jungle. Note that the build- 
ings are on concrete stilts to protect against termite infestation and complete screening is provided to keep out insects. 


the bases, and are expected to remain 
for a minimum period of six months. 
Family quarters have been provided 
for those key men who desired to 
take their families with them, and all 
other American workers are housed 
at the site of the work, usually in 
barracks. 

Living quarters are made as com- 
fortable as circumstances permit, and 
in all cases are at least equivalent 
to quarters available to construction 
workers in the United States. The 
Army Engineers knew from past ex- 
perience that, to work effectively a 
workman must have good food, clean 
and sanitary living quarters, and 
recreation. In the tropical climates, 
quarters are fully screened and all 
are constructed on stilts to provide 
better ventilation and to furnish pro- 
tection against objectionable animal 
life. Messing facilities are provided 
for the men and the average cost for 
room and board is ten dollars per 
week. Care is taken to see that well- 
balanced diets are provided. Full 
advantage is taken of fruits and other 
native products in the tropical locali- 
ties, but adequate quantities of prod- 
ucts are imported to insure that em- 
ployees will have the kinds of food 
to which they have been accustomed 
in the United States. 

Workers going to the bases are 
required to pass rigid physical exami- 
nations. Particular attention is given 
to the detection of hernia, weak heart 
or lungs, high blood pressure, respi- 
ratory diseases, varicose veins, ven- 
ereal diseases, and defective hearing. 
In addition, all personnel are inocu- 
lated against typhoid, tetanus, yellow 
fever, and typhus, and are vaccinated 
against smallpox. 
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Adequate recreational facilities are 
provided. Each base has a moving 
picture theater, and most have li- 
braries. Beaches for swimming exist 
at Bermuda and Jamaica, but at most 
other localities swimming is forbid- 
den, either because the water is con- 
taminated or because of sharks or 
other marine life dangerous to man. 
Cigarettes may be purchased tax-free 
at the commissaries, where refresh- 
ments of various kinds are also avail- 
able. Air mail service is available 
at all of these bases. 

Employees desiring to move their 
families to these bases may do so 
only with the consent of the Base 
Commander and, with the exception 
of the key personnel mentioned above, 
are required to find lodging for their 
dependents in nearby towns. On some 
of the islands quarters for families 
are relatively easy to obtain, while 
on others it is practically impossible 
to find suitable accommodations. 
Rents are relatively high, comparing 
generally with those in New York 
City. Hotel accommodations are ex- 
pensive everywhere; in Jamaica, for 
example, the average cost is six dol- 
lars per day including meals. 

It is to be expected that the United 
States’ entry into the war will result 
in certain changes in the construction 
program at these bases. The extent 
to which these changes may affect 
working conditions is, of course, 
problematical, but it does not appear 
that such effects will be markedly 
different from those that will occur 
on similar projects in the United 
States. In any event, it is certain that 
the loyal cooperation of workmen at 
these sites will be continued in spite 
of any hardships that may arise. 
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Material Shortages 
—Redesign and Substitutior: 


Herbert L. Whittemore 


Chief, Engineering Mechanics Section 
National Bureau of Standards 


Editor's Note—/t is apparent that engineers and contractors are going to 
be obliged to resort to many expedients because of the shortages of materials 
to which they have been accustomed. The problem will get worse before it 
gets better. It is not insoluble, however, as Mr. Whittemore demonstrates. 
Steel required can be decreased considerably by special methods of design. 
Plain concrete can be used more widely. Modern developments make timber 
suitable for quite large structures. In short, careful thought to redesign and 
substitution can conserve large quantities of critical materials. 


BECAUSE the construction industry is 
judged by accomplishments and not 
by words, engineers and contractors 
were at a disadvantage during the 
recent period of endless talk about 
what should or should not be done 
about threatened shortages of com- 
monly used materials. But when 
Japan unexpectedly took the initia- 
tive last Dec. 7, all of the “logical” 
explanations of the difficulty or the 
impossibility of doing a given job 
suddenly stopped. It was then pos- 
sible to face the task ahead realis- 
tically. 

Obviously, if materials are to be 
scarce, past practices will have to be 
discarded or modified. Keen, trained 
minds are needed to evaluate all the 
possibilities and select the most feas- 
ible one, even if it violates experi- 
ence, precedents and regulatory re- 
strictions. On some of the structures 
to be built will 
perhaps be high, but long life is a 
minor and, al- 
though it is necessary to safeguard 
life and property, unnecessarily high 
factors of safety are out. Unusual 
materials, designs, and methods of 
fabrication not used in normal times 
are entirely justified under prevail- 
ing conditions. 

A successful inventor stated re- 
cently that war is a “field-day” for 
inventors. Their ideas receive care- 
ful consideration and, if they appear 
feasible, are quickly tested and used. 


maintenance costs 


consideration now 
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Almost any proposal deserves a hear- 
ing. From now on our motto is, “It 
can’t be done, but here it is.” 


If we build of steel 


The country has reached its maxi- 
mum production of steel with exist- 
ing facilities, and to increase output 
further presents great difficulties. Be- 
cause of the enormous tonnage re- 
quired for armament and ships, the 
supply available to the construction 
industry is greatly restricted, and 
therein is born a problem of consid- 
erable magnitude. Moreover, most 
alloying elements are scarce and nec- 
essary for the armament program, so 
that only mild steel in limited quan- 
tities is available for other purposes. 
The huge deposits of molybdenum 
in the United States are assurance 
that there will be no shortage of this 
alloying element, which is satisfactory 
for high-strength structural steel, but 
undoubtedly the more familiar struc- 
tural alloy steels containing nickel 
or silicon will be unobtainable for 
the “duration.” 

From now on the designer of steel 
structures will be under the moral 
obligation, if not the absolute neces- 
sity, of using what steel he can get 
most efficiently; every cubic inch 
must do its full share in carrying the 
load. Stresses of 20,000 psi. are al- 
lowed by the building codes of many 
cities; other cities must follow suit. 
Rolled sections must be selected from 
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the OPM’s simplified list of stru 
tural steel shapes; this will requi 
careful designing to select the m 
economical section modulus. 

And, at whatever cost of time ani 
mental anguish, the designer mus 
make use of all the available info: 
mation, both theoretical and experi 
mental, to conserve steel. He should 
take advantage of continuity in his 
design—for example, by designing 
floors and roofs as continuous ove! 
supports and by making the horizontal 
members continuous with the vertical 
members, i.e. using rigid frames. Re 
cent work on steel rigid frames indi- 
cates that the customary radial stif- 
fening of the knee can be decreased, 
possibly eliminated in many cases. 
Fabricated members having _perfor- 
ated coverplates may weigh less than 
members having lattice bars; thei 
use is worth investigating. Obviously 
“handbook” engineers cannot safely 
be intrusted with this type of design, 
which requires experienced men hav- 
ing a background of sound theoret- 
ical training. 

On account of the scarcity of ma- 
terials, European countries for years 
have placed great emphasis on sci- 
entific design by theoretical studies, 
extensive laboratory investigations 
and the carrying to completion of 
what many American engineers con- 
sider very daring structures. The 
abundance of our material up to this 
time made it unnecessary to follow 
in their footsteps. Now we must emu- 
late some of the precedents they 
have set. 

Although the results may not be 
available in time to help much, care- 
fully planned investigations of struc- 
tures should be undertaken without 
delay to furnish the background for 
a rational theoretical stress analysis 
by means of laboratory tests on full- 
sized members. Too often in the past 
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elaborate programs of tests have been 
started in the vague hope that the 
results would have wide application. 
Theory unless confirmed by labora- 
tory tests is of doubtful value, and 
tests that do not increase our under- 
standing of the underlying theory 
have very limited application. Care- 
ful planning of a test program may 
increase the value of the results a 
hundred fold. Unlike some of our 
other defense activities, these inves- 
tigations will pay large dividends 
after the war. 

Previous to the first World War 
most of our information on_ the 
strength and other properties of large 
specimens and structural members 
was obtained in the famous Emery 
testing machine at Watertown Ar- 
senal. The results of these tests were 
summarized in our engineering text- 
books. Since that time a number of 
hydraulic testing machines of im- 
proved design, capable of applying 
loads of several million pounds to 
specimens up to 40 ft. in length, have 
been installed in university and in- 
dustrial laboratories. Unfortunately, 
intensive use has not been made of 
all these facilities. Only in recent 
years have instruments and methods 
been developed for measuring the 
stress distribution (including two- 
dimensional stresses) either in the 
laboratory or in the field on actual 
structures, 

Anyone proposing a change from 
present practice must realize build- 
ing officials and other regulatory 
bodies unavoidably tend to be hide- 
bound by precedent, and lean over 
backwards to insure safety. No reg- 
ulatory body is ever in the van of 
progress. They only follow on reluc- 
tant feet, and grudgingly consent to 
changes long after engineers and 
architects are convinced that the 
changes are necessary and desirable. 

As one outstanding engineer said, 
“During this period of stress I have 
failed to notice that our government 
has as yet attempted to utilize the 
available advanced knowledge of en- 
gineering.” 

Special fabrication procedures 
also offer important opportunities for 
conserving steel. Everyone knows 
how greatly the strength of steel can 
be increased by heat-treatment. Be- 
cause of the size of structural mem- 
bers, it has not been the practice to 
heat-treat them, yet this method of 
increasing the strength of low-alloy 
steels should not be overlooked. Also 


no one needs to be reminded that 
pieces of any desired shape can be 
cut from plate by the oxyacetylene 
cutting torch, the use of which has 
increased enormously. Judicious use 
of this method of cutting pieces for 
structures should save some steel. 

Fabrication by electric are welding 
has increased by leaps and bounds, 
particularly in the building of ships. 
The efficiency of a welded joint is 
much greater than that of a riveted 
joint and, if the structure is de- 
signed for welding, less steel is re- 
quired, often as much as 20 percent 
less. 

Tubes, although an efficient struc- 
tural section, have not been used 
extensively because of the cost of 
the tubes and the difficulty of mak- 
ing connections. Now tubes formed 
from strips and welded longitudin- 
ally are on the market and should 
be considered for members subjected 
to torsional or compressive loads 
and for flexural members subjected 
to transverse loads in more than one 
direction. Joints between tubes and 
between tubes and plates or rolled 
sections are readily made by welding. 
and the resulting structure is very 
rigid. As for any new product, the 
structure should be redesigned to take 
full advantage of the properties of 
the tubes, including higher working 
stresses. 

The outstanding characteristic of 
tubular structures is low weight. 
Their extensive use in airplanes needs 
no proof, but the time has come for 
tubular structures to stay on the 
ground and find a place in buildings 
and bridges—at first in small struc- 
tures. 


Masonry materials plentiful 


As yet no one foresees a shortage 
of masonry materials—stone, brick, 
tile, and mortar. It is improbable, 
however, that they will replace steel 
except in a few cases. Although there 
are methods of using them more effi- 
ciently, such as in reinforced brick- 
work, they will not solve the metal 
shortage problem, 


Concrete has wide utility 


Years of intensive research have 
made concrete one of the most widely 
used engineering materials. Under 
present conditions it is unfortunate 
that reinforced concrete has sinews 
of steel. Nevertheless we must rely 
more and more on concrete for our 
structures. To keep the amount of 
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steel for reinforcement as small as 
possible, so that we may have guns, 
the following suggestions should be 
considered carefully: 

Make columns and walls either of 
brickwork or plain concrete. Rein- 
force them only if necessary. 

In flexural members (beams, gird- 
ers) of reinforced concrete, the 
greater the effective depth, the less 
the reinforcement required; a qualifi- 
cation to be noted is that the amount 
of reinforcement must be sufficient 
for the diagonal tensile stresses. 

Provide continuity of design to 
decrease the maximum bending mo- 
ments, as by making the floors and 
roof continuous over the supports 
and by making the horizontal mem- 
bers continuous with the vertical 
members (rigid frame). 

Use two-way instead of one-way 
reinforcement for slabs. 

Use hollow “T” or “I” sections, 
not solid rectangular sections for 
long spans. 

Substitute gravity type buttresses 
and retaining walls for the rein- 
forced type. 

Utilize fixed arches for long-span 
culverts, roofs and bridges. If large 
parasitical stresses may be caused 
by shrinkage, temperature changes 
or plastic flow, use hinged arches of 
reinforced concrete. 

Instead of flat use vaulted roofs, 
either barrel or intersecting vault 
types; they require less concrete and 
only half the steel. Better still use 
hemispherical domed roofs, which 
take only two-thirds the concrete 
and one-third the steel necessary for 
a flat roof. 

If the dead weight of the members 
is large compared with the live load, 
especially if they are supported by 
flexural members (beams), decrease 
the dead weight by making the mem- 
bers of light-weight concrete (slag 
or burned clay aggregate) or by 
using light-weight fillers of structural 
clay tile or hollow concrete block. 

Use reinforcement having a high 
bonding value. 

The last suggestion is so important 
at this time that engineers designing 
concrete structures should have 
clearly in mind both the advantages 
and the limitations of bars showing 
a high value for the bond with con- 
crete. These bars are produced com- 
mercially and should be more widely 
available. 

In 1898, Considére pointed out 
that, other factors being constant, the 
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width of tensile cracks in reinforced 
concrete depends upon the texture of 
the surface of the bars. In 1921, 
Bach and Graf reported on a more 
comprehensive investigation of the 
factors affecting the width of cracks 
caused by tensile stress. With the 
same percentage of reinforcement, 
the width of cracks was less the 
greater the number of bars, and less 
also for bars having rough surfaces 
than for smooth. 

Since then both theory and tests 
have confirmed these conclusions. 
Posey, Abrams, Wernisch, Gilkey, 
Menzel, Johnson and Watstein have 
shown that the nature of the rough- 
ness of the bars has a great effect 
on the bond with concrete. By all 
means select from the bars available 
the one having the highest bonding 
value, which should be at least 50 
percent greater than the value for 
ordinary bars. It can and should be 
100 percent greater. By so doing you 
will need not only less steel for the 
permissible width of cracks but also 
for anchorage and lapped splices. If 
the only purpose of the reinforcement 
is to minimize cracking due to shrink- 
age and temperature changes, less 
steel is required; and if high-strength 
steel is used much less is required. 

If stresses higher than those rec- 
ommended by accepted authorities 
are considered, it must be remem- 
bered that bars with high bond values 
have little effect on the deflection of 
flexural members but that they do 
decrease the width of cracks. Bars 
of this kind should be required for 
all concrete to retain liquids, as in 
storage tanks and reservoirs. To de- 
crease the width of cracks and 
thereby leakage and the corrosion of 
the bars, these structures are usually 
designed for a stress in the reinforce- 
ment of from 8,000 to 12,000 psi. 
The same result should be obtained 
by using the most efficient type of 
bar and considerably higher stresses. 


Timber offers great possibilities 


From the landing of the Pilgrims 
to the Civil War wood was our out- 
standing structural material and the 
backbone of our material civilization. 
Although, of recent years, it has gone 
out of style, wood still shelters three- 
quarters of us from the weather. Pro- 
tected from decay, marine borers, and 
destructive insects, wood structures 
have an exceedingly long life. So 
protected. hundreds of well-designed 
wood bridges, many built more than 
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a century ago, are serving satisfac- 
torily though they have received lit- 
tle attention for long periods. 

Much to the amazement of every- 
one, we learned after the last World 
War that large wood structures were 
being built in Europe. Stimulated by 
this discovery and by a number of 
important developments, we are again 
building engineering structures of 
wood. 

Metal connectors, which greatly in- 
crease the shearing strength of bolted 
connections between wood members, 
have played a major role in extend- 
ing the use of timber construction. 
In the past seven years, 18,000 struc- 
tures have been built with these de- 
vices in 44 states. They required 562 
million board feet of lumber valued 
at $11,000,000. Why should anyone 
struggle for priorities to extend his 
shop or factory, bridge a river, or 
erect a water tank, when he can do 
it himself with local materials and 
labor? 

Laminated arches of seasoned and 
surfaced boards, bonded with water- 
resistant glue, have been used in 
200 buildings such as gymnasiums, 
churches and theaters. The first 
building, erected in 1935, spans 45 
ft., the arches following the side 
walls and roof slope from foundation 
to ridge. One building has three- 
hinged arches and spans 120 ft. 

Plywood, unlike laminated con- 
struction, has adjacent plies at right 
angles. If bonded with synthetic 
resin, it is waterproof, and is rapidly 
finding its place as a structural ma- 
terial. 

Rigid frames of wood, consisting 
of a wood skeleton covered with ply- 
wood attached by water-resistant 
casein glue, are another development 
available to the engineer or con- 
tractor who cannot get his accustomed 
materials. 

Vaulted barrel roofs of wood re- 
quire less material than flat roofs. 
They have interesting possibilities, 
but little has been done to work out 
the details of design. Apparently 
this is a case where the engineer must 
rely on his ability to apply his funda- 
mental engineering training. 


Even earth buildings are possible 


Small buildings with walls of earth 
have been erected in this country 
ever since it was settled. Instructions 
for making earth walls have long 
been available and, recently, techni- 
cal information on the strength, wa- 
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ter permeability, and heat transfe 
of such walls has been published. 

Suitable earth for building pur 
poses is available almost everywhere 
With little preparation, it is either 
rammed in about 4-in. layers between 
forms, which are raised as the wal] 
goes up, or molded into blocks which 
are laid like masonry units. The walls 
are not eroded by wind-driven rain 
if the eartn is stabilized either with 
portland cement or emulsified as- 
phalt. 

The inside of the walls may be 
coated directly with cold-water paint 
or finished in any of the conventional 
ways. If the earth is stabilized, the 
outside of the walls needs no protec- 
tion from the weather; if not, wide 
overhanging eaves or a_water-re- 
sistant coating is desirable in other 
than arid climates. Earth walls are 
fire-resistant, and are suitable for 
shops and dwellings. 


Fire resistance 


Even the most temporary building 
can be made reasonably fire resistant 
at no great increase in cost. Failure 
to do so may seriously delay our 
armament program. 

To prevent the spread of fire it is 
essential that large floor areas be 
subdivided by fire walls or parti- 
tions and that stairways and elevator 
hoistways be enclosed. Fire doors 
and shutters should also be provided 
in otherwise adequate fire barriers. 

It may be helpful to remember that 
a partition having wood studs and 
%-in. gypsum wallboard on both sides 
has a fire rating of only 25 min. com- 
bustible. (The term “combustible” 
in these ratings designates construc- 
tions having inflammable members, 
in this case the wood studs.) If the 
wallboard is 4 in. thick, the rating 
is 40 min. combustible. Plaster, on 
the other hand, may have a higher 
rating, principally because it is 
thicker. If on both sides of the wood 
studs there is sanded gypsum plaster 
# in. thick applied on metal lath, the 
rating is one hour combustible, and 
if wood-fibered gypsum plaster 1 in. 
thick, two hours combustible. 

It is evident that partitions can 
be erected at reasonable cost, which 
will prevent the spread of fire until 
fire-fighting equipment can arrive. 

And as a final thought: He is in- 
deed a confirmed pessimist who does 
not see that many of today’s expedi- 
ents will be tomorrow’s accepted 
practice. 
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Post-War Planning 


—Public Works 


Frank W. Herring 


Assistant Director, National Resources Planning Board, Washington, D. C. 


Editor's Note—Destined to assume a vital role in the post-war period, 
public works has long been recognized as an important cog in our economic 
machinery. Considerable progress has been made since 1931 when Congress 
first declared a policy of programming federal public works construction. 
Today, state and local public works plans, as well as federal activities, are 
being coordinated in a vast program for national development. The 


objectives of this program and the steps leading to its adoption are outlined 
by @ man who has played a prominent part in translating a philosophy into 


practical procedures. 


PLANNING for a_ post-war public 
works program is really planning for 
one aspect of the post-war world. 
What kind of world that will be, of 
course, we cannot now know. We 
do know, however, that the world of 
today is vastly different from the one 
we knew no more than two or three 
years ago. As recently as 1939, it 
was being said that continued mass 
unemployment was the central eco- 
nomic problem of the country, but 
today the problem is one of finding 
enough men, materials and hours to 
enable us to double and _ redouble 
our national output. Similarly, we 
can safely assume that the world of 
tomorrow will be different from that 
of today. 

When victory comes, what prob- 
lems shall we face then? Some few 
aspects of that problem, in the light 
of today’s information, can be given 
rough outline. For example, when 
victory comes we shall have been ex- 
erting our maximum of productive 
effort. The value of our production 
may be 100 or 110 billion dollars an- 
nually, of which a major portion 
will have been for our war effort. 
Will cessation of hostilities be fol- 
lowed by a drop in national output to 
80 or 70 or 60 billion dollars, with 
the corresponding drop in national 
income? Will the millions of men 
who have been giving their utmost 
in our war effort be no _ longer 
needed? Shall we experience a falter- 








ing economy and a society that is out 
of adjustment with its potentialities? 

Such a nation would not be vic- 
torious, regardless of what the mili- 
tary outcome would have been. We 
must set a goal for ourselves. We 
must make sure that our manpower 
and our productive facilities are fully 
employed to bring about the high 
level of income of which we now 
know we are capable. We must plan 
to balance our national production- 
consumption budget at a high level 
with full employment, not at a low 
level with mass unemployment. 

A broad program of building pub- 
lic works must be an important part 
of our plan. Through public works 
underdeveloped areas of our coun- 
try are stimulated toward greater 
productivity, commerce and _ indus- 
try are facilitated, life and property 
are made more secure in the city and 
on the farm, metropolitan civiliza- 
tion is made possible. Through the 
process of construction, employment 
is created, industrial production is 
brought about and the circulation of 
the income stream is aided. Our pub- 
lic works program will fill a vital 
role in our total plan to keep our 
economy functioning at a high level, 
to direct toward the uses of a world 
at peace strengths and energies at 
least equivalent to those now so 
necessarily directed toward nationa| 
defense. 

The task of making our Nation the 
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land we intend it to be is an enor- 
mous one. Our cities are badly down 
at the heel and need rebuilding, our 
transportation system requires mod- 
ernization, much of our population 
needs to be rehoused, our polluted 
streams need cleaning up, our fertile 
lands must be saved from destruc- 
tion. These are but a few of the 
things we need to do, of the public 
works projects for which we must 
plan. 


Post-war objectives 


There are at least three objectives 
that might be set for such a program 
of public construction in the post- 
war period. They are (1) to further 
the physical development of the 
United States so as to bring it 
closer into accord with our national 
aspirations; (2) to stimulate and 
support the Nation’s economy through 
the materials orders and wage pay- 
ments that are occasioned by the con- 
struction process; and (3) to pro- 
vide opportunities for employment 
for those who would otherwise not be 
employed. These objectives are com- 
plementary, not exclusive. A_ pro- 
gram of public construction can be 
made to achieve all three. 

If national development is chosen 
as the principal objective, the other 
two goals almost automatically are 
won. For illustration, the needs of 
public construction for materials 
makes heavy demands upon the prod- 
ucts of industry. Steel, copper, tim- 
ber, petroleum products, cement, 
brick, tile, glass, machinery — all 
these and many other products are 
called for in huge quantities. In 
fact, the industrial processes upon 
which such a program depends ac- 
count for a larger share of the value 
of the final product than does the 
construction provess itself. We can 
say, therefore, that just as there are 
many thousands of construction 
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workmen normally identified with 
public construction and dependent 
upon it for their livelihood, there are 
even more thousands of industrial 
workers whose normal employment 
and income are attributable to the 
demands of public construction upon 
their productivity. The larger the 
program the greater is the number 
of industrial workers called into part- 
nership in the effort. 

Moreover, the spread of the activ- 


ity generated by the program is not 
adequately disclosed by the geo- 
graphic distribution of the construc- 
tion projects themselves. The manu- 
facture of the materials required or- 
dinarily takes place at many other, 
perhaps distant, points. A bridge 
constructed in Texas may mean em- 
ployment in the steel mills in Gary; 
a water line built in Virginia may 
support the job of a foundryman in 
Birmingham. 

However, the converse of this 
proposition—that if national devel- 
opment is chosen as the primary ob- 
jective the other aims will also be 
achieved—is not necessarily true. A 
program could be planned that would 
require the employment of many 
people but it would not necessarily 
contribute greatly toward the de- 
velopment of the Nation, nor even 
provide any powerful stimulus to pri- 
vate industry. Also a program might 
be planned to provide a maximum of 
industrial stimulation and still fall 
short of bringing about the best sort 
of national development. 

A program focused upon national 
development will, in proportion to 
its magnitude, keep at their jobs 
many of industry’s workers. The em- 
ployment effectiveness of such a pro- 
gram, therefore, is not to be meas- 
ured by the number of people given 
new jobs on construction projects, 
but must take into account the indus- 
trial workers who retain their jobs 
because of the program’s need for 
materials, In fact the objective of 
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such a program, in employment 
terms, might be thought of as the 
prevention of unemployment rather 
than the creation of additional job 
opportunities. 

On the other hand, a program fo- 
cused upon employment creation will, 
again in proportion to its magnitude, 
make new jobs on construction op- 
erations for men formerly engaged 
elsewhere. In order to create as 
much new employment as _ possible 
with the funds available it is quite 
likely that the projects chosen for 
prosecution will be those making the 
smallest demands for construction 
materials; the tendency will probably 
be to maximize construction-site em- 
ployment. The men so employed 
may even be, in part, men who had 
formerly been engaged in the manu- 
facture of building materials. 

The objective on which focus is 
sharpest, in both planning and op- 
eration, will be of great influence in 
the determination of administrative 
policies. Too sharp a focus upon 
creating employment may lead to 
policies that will provide less than the 
maximum of industrial stimulation 
and less than the best national de- 
velopment. A sharp focus upon in- 
dustrial stimulation may lead to pol- 
icies not most conducive to best na- 
tional development. It is upon na- 
tional development, therefore, that 
the planning attention should first be 
given. We can be assured that a 
program planned in such terms will 
yield its full quota of employment 
and of support to the other areas of 
our national economy. 


Formulating a program 


But the task of formulating a pro- 
gram of public works projects that 
will contribute most to the develop- 
ment of the Nation is no light one. 
More than fifty federal agencies are 
involved and thousands of state and 
local government units. The federal 
government undertakes public works 
programs directly, makes grants to 
assist state and local governments 
to undertake them, makes loans and 
guarantees loans to state and local 
governments and to private parties 
to aid in the undertaking of others. 
Properly done, the preparation of a 
program of all such projects involves 
the coordination of the program as 
a whole with the fiscal and budgetary 
controls of both federal and non- 
federal governments. For soundness 
it must be based upon thorough-go- 
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ing planning, physical, economic and 
financial. 

For that part of the total program 
that is represented by the construc- 
tion to be undertaken by the federal 
government itself, procedures and 
planning methods have made con- 
siderable progress. A statement of 
policy was first declared by Congress 
in the Employment Stabilization Act 
of 1931. That Act provides for the 
advance planning of public works by 
the construction agencies of the fed- 
eral government (as defined in the 
Act) and by the Federal Employ- 
ment Stabilization Board that it es- 
tablishes, and directs that each con- 
struction agency of the government 
shall “prepare a six-year advance 
plan with estimates showing proj- 
ects allotted to each year”. Also, 
each construction agency must keep 
its six-year plan up to date by an an- 
nual revision of the plans and esti- 
mates for the unexpired years and by 
annually estimating the plans and 
estimates for an additional year. Such 
programs, plans, and estimates for 
the six-year period are to be sub- 
mitted annually to the Board and to 
the director of the Bureau of the 
Budget. 

In August, 1932, the Federal Em- 
ployment Stabilization Board col- 
lected for the first time from the fed- 
eral construction agencies the six- 
year programs of public works con- 
struction prepared by the agencies 
under the Act. From 1933 to 1934, 
when the last appropriation was made 
for the Stabilization Board (or Office 
as it was then known), it continued 


its activities of serving as a central 
clearing-house for the federal agen- 
cies’ programs. In 1936, following 
the cessation of activities of the 
Stabilization Office due to lack of 
funds, the President requested the 
National Resources Committee to as- 
sume the responsibility for the annual 
revision of the federal six-year pro- 
gram. 
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Three revisions of the six-year 
program of public works were made 
by the National Resources Committee 
from 1936 to 1938. Each year 
during this period, consolidated pro- 
grams based upon the revised pro- 
grams as submitted by the construc- 
tion agencies were submitted by the 
Committee to the President and to 
the Bureau of the Budget. 

Under the terms of the Reorganiz- 
ation Plan No. 1, effective on July 1, 
1939, the National Resources Plan- 
ning Board was created in the Execu- 
tive Office of the President, and the 
powers, duties and functions of the 
Federal Employment Stabilization 
Office were transferred to it. Also, on 
Sept. 8, 1939, the President, by 
Executive Order No. 8248, which de- 
fined the responsibilities of the divi- 
sions of the Executive Office of the 
President, directed the National Re- 
sources Planning Board to consult 
with the federal agencies in “develop- 
ing orderly programs of public 
works, and to list for the President 
and the Congress all proposed public 
works in the order of their relative 
importance with respect to (1) the 
greatest good to the greatest number 
of people, (2) the emergency neces- 
sities of the Nation, and (3) the so- 
cial, economic, and cultural advance- 
ment of the people of the United 
States.” 


Federal works planning 


On June 26, 1940, the President 
in Executive Order No. 8455 out- 
lined the procedures that were to be 
followed in this public works plan- 
ning assignment. Briefly, Executive 
Order No. 8455 provides for the fol- 
lowing: 

1. It covers within the provisions of the 
Employment Stabilization Act all con- 
struction agencies of the government not 
already enumerated by the Act, and groups 
these agencies into two classes: construc- 
tion agencies (Class 1) that plan or under- 
take construction directly for the federal 
government; and (2) construction agen- 
cies (Class II) that participate in con- 
struction indirectly, or that affect con- 
struction activity by means of loans, grants, 
or other federal financial assistance. 

2. Construction agencies (Class I) are 
required to prepare and keep up to date 
six-year programs of public works con- 
struction and to submit such programs 
to the Bureau of the Budget in September 
of each year, at the time they submit 
their budget estimates. 

3. Provision is made for the continuous 
reporting to the Executive Office of the 
President by the construction agencies 
(Class I) of surveys or investigations di- 
rected toward the preparation of plans or 
estimates for construction projects and of 


the preliminary plans or estimates for the 
construction projects themselves. 

4. Construction agencies (Class II) are 
required to submit such information on 
their advance plans and programs as the 
National Resources Planning Board may 
request. 

5. The director of the Bureau of the 
Budget and the chairman of the National 
Resources Planning Board are empowered 
jointly to make such rules and regula- 
tions as may be necessary to make effec- 
tive the provisions of the Executive Order. 


Shortly after the issuance of the 
Executive Order the first regulation 
detailing the reporting procedures 
was promulgated by the director of 
the Bureau of the Budget and the 





chairman of the Board, and the staff 
work was inaugurated. It is directed 
toward the development, in coopera- 
tion with the construction agencies, 
of a six-year program of public 
works coincidental with the prepara- 
tion of the budget, which can be re- 
ported in January to the President 
and to the Congress at the time of or 
immediately following the annual 
budget message. The first year of 
the six-year program conforms to 
the President’s budget proposals for 
construction for the fiscal year just 
ahead; the remaining five years of 
the program represent a program of 
further development. 

The National Resources Planning 
Board and the Bureau of the Budget 
jointly maintain a complete file of 
reports on surveys and plans for pro- 
posed construction projects, as well 
as information regarding projects un- 
der way. The file provides a com- 
plete history of each project from its 
inception to the completion of con- 
struction. At the present time the 
file is particularly rich in projects 
proposed but not yet approved for 
prosecution. This part of the file 
constitutes a reservoir of construc- 
tion projects as contemplated in the 
Employment Stabilization Act. On 
Jan. 1, 1942, this reservoir repre- 
sented about $314 billion of pro- 
posed projects. The reservoir is con- 
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stantly replenished by the acession of 
proposals and is also constantly de- 
pleted by the bringing to completion 
of earlier project proposals. 


Correlation in planning 


In order to correlate the proposed 
projects with each other, to elimi- 
nate conflicts and to assure maximum 
coordination, whenever it is appropri- 
ate, reports on project proposals by 
one agency are called to the attention 
of other agencies that may be affected 
or concerned by the proposed activ- 
ity. The agency to which such a re- 
port has been referred by the Board 
is required to report any conflicts 
with any of its activities then in prog- 
ress or contemplated, along with its 
recommendations for suitable ad- 
justment of these conflicts. 

The process of planning correla- 
tion undertaken by the Board also in- 
volves review of the various project 
proposals by means of two different 
types of operations: (1) the repre- 
sentatives in Washington of the fed- 
eral agencies that are concerned with 
particular types of project proposals, 
as a group, review the proposals. This 
type of review proceeds through the 
technical committees of the Board that 
deal with the development of cer- 
tain specific resources, such as water 
resources, land resources, power de- 
velopment, etc.; (2) through its 
regional offices the Board also at- 
tempts, where practicable, to clear 
the project proposals with regional, 
state, and when necessary, local 
planning agencies. A number of ad- 
ministrative devices have been used 
to bring about this field correlation: 
through local “Drainage Basin Com- 
mittees” organized and maintained 
by the Board; through regional 
planning commissions composed of 
representatives of the federal and 
state agencies concerned in the area; 
and through various temporary a 
real planning and study groups or- 
ganized for particular jobs. 


State and local planning 


The problem of establishing a 
program of state and local govern- 
ment projects is most complex. 
Properly speaking, such a program 
should not be formulated in Wash- 
ington at all but should consist of 
many programs established by the 
states and cities themselves. Most 
appropriately, the federal govern- 
ment’s interest should be focused on 
obtaining information as to what was 
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in those many programs rather than 
upon the task of making them itself. 
This method was developed, tested 
and demonstrated in a nation-wide 
series of “demonstration” studies 
carried on during several years. To- 
day more than 260 cities and towns, 
70 counties and 38 states have al- 
ready completed or in process of es- 
tablishing long-term public works 
programs. 


A plan for planning 


The programming method spon- 
sored by the Board involves: 


Tentative Project Proposals — Various 
planning and operating agencies prepare 
proposals of needed projects and improve- 
ments together with supporting data, cost 
estimates, and statements of the relation 
of the projects to a general plan of de- 
velopment. Non-governmental organizations 
and citizens also, upon occasion, propose 
additional projects. The proposals are 
then arranged in some order of relative 
importance, or priority. 

The Financial Plan— The responsible 
financial officer or bureau prepares analyses 
of the financial resources, including a 
study of revenues and expenditures, of the 
effect of additional expenditures upon the 
tax and financial structure, and of related 
economic factors. Through a study of 
past financial data and present and prob- 
able future trends, estimates are made of 
funds to be available for public improve- 
ments over the period of the program. 

The Program Preparation—A_ central 
authority or committee reviews and ana- 
lyzes the financial analysis and tentative 
project proposals, and prepares a program 
for a definite period, based upon the priori- 
ties assigned to projects and upon financial 
considerations. The schedule for the first 
year of the program is recommended as a 
capital budget for the immediate year to 
follow. 

Governing Body Consideration — The 
governing body reviews the program, and 
accepts or revises the budget message or 
report which accompanies the program. 

Public Acceptance — Public hearings 
may be held during the preparation of the 
program, or the public may be otherwise 
kept informed throughout the operation. 
All major works proposals and suggested 
financial arrangements are fully explained 
to the public prior to adoption of the 
program. 


The proposed improvements should 
be evaluated in relation to plans for 
the future development of the area. 
Factors which are of importance in 
this respect are the community’s lo- 
cation, area and population, rate of 
growth, and economic, industrial and 
social resources. Also, the nature of 
the facilities and services already in 
existence will affect the planning of 
improvements. The findings and rec- 
ommendations of planning organiza- 
tions are important in any program- 
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ming operation. Programs should be 
prepared, wherever possible, with 
reference to basic city plans. 

In the analysis of financial re- 
sources, due consideration must be 
given to tax limitations, statutory re- 
quirements such as bonding limits, 
existing governmental fiscal policies, 
and the attitude of taxpayers and 
their organizations, 

The objective of long-range pro- 
gramming is the orderly provision 
for public works needs for several 
years in advance, but provision for 
annual review, revision, and exten- 
sion must be included in the pro- 
gramming procedure. When the pro- 
gram is annually reviewed, new 
projects for which the need has de- 
veloped during the year can be added, 
while projects superseded, or for 
which the. need has declined, can be 
removed, and others can be shifted 
within the program. An additional 
year is added to replace the year just 
completed, and the revised list of 
projects is scheduled over the full 
program period. The schedule for 
the first year of the new program can 
again be recommended as the capital 
budget for the following year. The 
repetition of this operation every 
year results in a carefully conceived 
long-term program always available 
for use. 

Until 1940, operations in state and 
local programming of public works 
were in the “laboratory” stages. The 
“pilot plant” stage was reached dur- 
ing 1940 and 1941 when the lessons 
learned in the demonstration studies 
were applied in assisting states to 
program their public works. The 
necessity for developing a_ public 
works program for the post-defense 
period has caused attention to be di- 
rected in 1941 to the establishment 
of a full scale operation. 


Work reserve established 


To implement this operation, the 
Federal Works Agency, with the Na- 
tional Resources Planning Board as 


co-sponsor, established the Public 
Work Reserve, operating through 
the Work Projects Administration. 
Among the objectives of this opera- 
tion are: (1) To accumulate an im- 
mediate listing of needed public 
projects as a reserve to absorb post- 
defense or emergency unemploy- 
ment; and (2) To provide assistance 
to state and local governmental units 
in assembling data and in preparing 
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long-range public improvement p, 
grams based upon actual need. 

If public works programming 
well done, at both the federal a; 
non-Federal levels of governme: 
the adjustment of national policy . 
as to achieve the aim of employme: 
stabilization will be immeasurab), 
simplified. When fully developed, th 
programming operation will yield i; 
formation at all times as to the e 
tent of the Nation’s public works av. 
tivity to be anticipated over a perio. 
of years in the future. Federal po! 
icies for expansion or contraction 
might then be determined in tha‘ 
light, to the end that true employ 
ment stabilization might be achieved. 

For example, if examination of the 
program disclosed that the total 
amount of public works construction 
would be inadequate to fill its right 
ful place in our national economy, 
the federal policy might be modified 
in any one or more of several direc- 
tions to bring about its enlargement. 
Federal budgetary expenditures 
might be increased, the extent of 
grants-in-aid for non-federal con- 
struction might be enlarged, or the 
scope of loans or loan guaranties 
might be widened. Conversely, a re- 
traction along any of these lines 
would bring about curtailment if 
curtailment seemed most desirable in 
the interest of a healthy economy. 


A shelf of projects 


To approach closer to the goal of 
adequate preparation for the post- 
war period, at least with a shelf of 
public works projects, the Board 
made certain recommendations in its 
report last year which culminated in 
the bill now before Congress to 
amend the Employment Stabilization 
Act. If this proposed amendment 
should be enacted into law, not only 
would public works programming be 
greatly facilitated, through assistance 
to the states and cities for that pur- 
pose, but funds would also be avail- 
able for another essential step in full 
preparation—the making of aciual 
designs and specifications. An ade- 
quate program for five or six years 
in advance, made up of completely 
planned projects known to be of the 
maximum usefulness in developing 
the Nation, with an appropriate num- 
ber fully designed and ready for con- 
struction, would put us in a position 
to realize the true potentialities of a 
public works program in our post- 
war plan. 
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HEADLINE PROJECTS OF 1941 


Progress during the year on the nation’s most well- 
known engineering and construction projects is 
recorded in the following pages. Engineering News- 
Record is indebted to the many engineers and offi- 


cials who provided the data for the projects mentioned. 
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Rainbow Bridge, longest hingeless arch span in the world, 950 #t., was completed Nov. 1. Spanning the Niagara River a short distance down- 
stream from the Falls, the crossing provides two 22-ft. roadways separated by a 4-ff. mall. 


BRIDGES 


TACOMA NARROWS BRIDGE-Since re- 
moval early in 1941 of a part of the wreck- 
age, mainly suspenders and approach spans, 
the cables and towers of the Tacoma Nar- 
rows Bridge, which collapsed in November, 
1940, have remained standing awaiting fur- 
ther developments. Three boards of engi- 
neers have studied the failure; namely, a 
three-man board representing the Federal 
Works Administration, a five-man board 
representing the insurance companies and a 
three-man board representing the Washing- 
ton Toll Bridge Authority. Reports of the 
first two have been made public; that of 
the third has not. Meantime, there has been 
settlement out of court of the impending 
suit between insurance companies and the 
bridge authority under terms providing for 
payment of a $4,000,000 indemnity. This 
clears the way for action on a new design 
and attention has been focused on methods 
of financing as well as on the acceptable 
type of the new structure. The increasing 


importance to the Bremerton Navy Yard 
of having a direct rail connection supports 
the desire of the Navy for a bridge that will 
take rail traffic. Any such structure, pre- 
sumably of cantilever or continuous truss 
span, would require construction of at least 
one additional pier in mid-channel, which 
would make the requirements for the two 
main channel spans 1,400 ft. each. 


PIT RIVER BRIDGE—This record struc- 
ture, 500 ft. above streambed and 3,588 ft. 
long, which will carry the relocated main 
line of the Southern Pacific R.R. across an 
arm of Shasta Dam Reservoir, is scheduled 
for completion Mar. 1, 1942. The first train 
to cross the bridge took a load of steel over 
on Nov. 25, but this trip was made at a 
time suited to operations on the upper or 
highway deck where concrete pouring is 
under way. Work on the upper deck, a 
separate contract, is to be speeded by use 
of a canvas tent under which paving can be 


continued during the winter. Only by this 
expedient could completion of the roadway 
paving be expected by Mar. 1, which is 
some three months ahead of the contracted 
schedule. At the end of the year, long steel 
girders in the highway approach to the 
bridge at the north end, were being placed. 
Concrete paving was being advanced from 
the south end, in 80-ft. sections, alternately 
working on opposite sides of the centerline. 


DUBUQUE BRIDGE—The highway bridge 
under construction across the Mississippi 
River from Dubuque, Iowa, to East Du- 
buque, IIl., is of steel superstructure sup- 
ported on reinforced-concrete substructure 
with concrete floor and sidewalk. The 
project will provide a 24-ft.-wide roadway 
and a 5-ft.-wide sidewalk. The total length 
is 7,000 ft. and the distance between abut- 
ments is 5,760 ft. Across the main part of 
the river there is a 1,539-ft.-long, continu- 


The new bridge carrying Du Pont highway over the Chesapeake and Delaware Canal at St. Georges, Del., is a 540-ft.-span tied arch. It is 
unusual in that the bending moments caused by partial live loads are resisted principally by the tension tie rather than the compression rib. 
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ous, through-truss, tied-arch cantilever 
span of novel design, with the central span 
945 ft. and side spans 347 ft. The remain- 
der of the superstructure is of deck girder 
and deck beam spans varying in lengths 
from 44 to 181 ft. The construction pro- 
gram contemplates completion in early fall 
of 1942. Of the 44 substructure units, 40 
were complete at the end of 1941 and work 
is proceeding on the other four. Steel fabri- 
cation is well advanced on the entire super- 
structure and erection will begin soon. 
Contracts are to be let next spring for the 
entrance plaza at each end of the crossing. 
The Iowa State Highway Commission and 
the Illinois Division of Highways are par- 
ticipating with the City of Dubuque Bridge 
Commission in providing funds for con- 
struction. The total investment is about 


$3,600,000. 


STATE ST. BRIDGE, CHICAGO—The two 
piers, straddling the subway tubes, for the 
State St. double-leaf bascule bridge over 
the Chicago River at Chicago are about 
finished, but construction of the superstruc- 
ture, for which contract was awarded last 
May 16, is delayed by priority difficulties. 
Priorities were requested July 15 and again 
on Oct. 27, and, according to recent de- 
velopments, soon may be granted. Some fab- 
rication has been done but material for vital 
parts has not been available. The bridge 
will carry two 36-ft. roadways, separated 
by a 5-ft. center curb, and two 11-ft. side- 
walks. The span between trunnions is 245 
ft. Each leaf will weigh 4,200 tons. The 
foundation contract includes dock walls 
yet to be built. Contracts for the approach 
and viaduct across the railroad yards at the 
north end have not yet been awarded. 


KENTUCKY RIVER BRIDGE—The Ken- 
tucky State Highway Department has un- 
der construction a bridge over the Kentucky 
River at Cleveland, Ky., which will be the 
highest highway bridge east of the Missis- 
sippi. The general design is a three-span, 
continuous, deck-truss structure with a 
448-ft.-long center span and 320-ft. side 
spans. The $900,000 crossing will be 250 
ft. above normal pool level of the river and 
the tallest piers will have a height of 200 
ft. A 26-ft. clear roadway and two 3-ft. 
sidewalks will be provided when the struc- 
ture is completed. The substructure work 
is under way, a contract has been awarded 
for the superstructure, and bids will be 
received soon for constructing the roadway. 


THAMES RIVER BRIDGE, NEW LON- 
DON—Contract for construction of a high- 
level toll bridge over the Thames River 
estuary at New London, Conn., was let in 
January, 1941. The bridge will have a 
total length of 5,890 ft., made up of deck 
girders and trusses on the approach spans 
and a cantilever truss having a main span 
of 540 ft. with anchor arms each 3521% ft. 
long. The clear height is 137} ft. above 
mean low water in the channel. Founda- 
tions for the main river piers go from 135 
to 155 ft. below low water. Construction 
of the approach span piers has been com- 
pleted, construction of the main river piers 
is well advanced, and erection of steel on 
the approaches is under way. The bridge 


is scheduled for completion on Nov. 1, 
1942, 
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CONNECTICUT RIVER BRIDGE, HART- 
FORD—Construction of a new bridge over 
the Connecticut River at Hartford was be- 
gun in September, 1940, to relieve conges- 
tion on the existing bridges and as part 
of the Wilbur Cross Parkway across Con- 
necticut. The bridge will have a total 
length of 3,950 ft., made up of deck plate 
girder spans carried on concrte piers, the 
main river crossing being made up of a 
270-300-270-ft. continuous girder unit. Con- 
struction of the piers was completed dur- 
ing the year and erection of steel had 
progressed to the river span at the west 
end when, on Dec. 4, what is believed to 
have been failure of falsework supporting 
the completed section of the first 270-ft. 
span resulted in the collapse of that steel- 
work. This accident is expected to delay 


from two to 


was originally 


completion of the bridge 
four months. Completion 
scheduled for July 1, 1942. 


PEORIA, ILL., BRIDGE—To provide a 
26-ft. wide roadway and two 2}-ft.-wide 
safety walks, the highway bridge under 
construction over the Illinois River at 
Peoria, Ill., is expected to be completed 
in 1943. The piers for the $2,000,000 cross- 
ing are almost complete and erection of 
steel is to start early this year. The 4,745- 
ft. long structure includes a 3-span con- 
tinuous through truss unit over the main 
channel, while the remainder will be made 
up of 3-span continuous deck trusses, and 
continuous steel deck girder and I-beam 
units. The Illinois Division of Highways is 
doing the work. 
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July 4 the new Main St. highway bridge across the St. Johns River at Jacksonville, Fia., 
was opened fo traffic. The 350-ft. lift span is flanked by towers 200 ft. high. 


Westinghouse photo 


Rolled sections were used for the members of the single-track Kansas City Southern R.R. 
bridge over the Neches River at Beaumont, Tex. Lift span is 245 #t. long. 
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Chicago Aerial Survey photo 


Big water filtration plant in Chicago's South District, at 79th St. and the Lake, is first step 
in city's plan to treat entire Lake Michigan supply. 


WATER SUPPLY 


BOSTON—The entire Quabbin Reservoir 
project including Quabbin Aqueduct and 
all other works for the development of the 
new Ware-Swift supply is practically com- 
pleted. However, installation of water 
wheels for the development of electric 
power from the water required to be re- 
leased from the reservoir and from the 
water drawn through the aqueduct to 
Wachusett Reservoir has been delayed. 
Very little water was stored during the 
past year of drought; storage as of De- 
cember reached a total of 80 billion gal- 
lons and the water depth at the main dam 
is 91 ft. The total capacity is 415 billion 
gallons with the final water depth at 150 
ft. The new pressure aqueduct from the 
Wachusett Aqueduct terminal chamber to 
a shaft at the western border of the Dis- 


trict has been completed including all 
equipment and appurtenances for control- 
ling the flow. A contract is now being pre- 
pared for ‘wo additional shafts required to 
extend this pressure aqueduct by a tunnel 
about 514 miles long to Chestnut Hill. 


CHICAGO—The South District water fil- 
tration pient and related structures are 
now about 55 percent complete. Of the 
total estimated cost of $23,800,000, about 
$13,500,000 has been spent or obligated. 
Completed work includes the breakwater, 
cofferdam, connecting tunnels, park beach 
and approach fill and the concrete substruc- 
ture for the main plant. In the substruc- 
ture are the intake basin, raw water con- 
duit, mixing and settling basins, filter beds 


Concrete lining of the 85-mi. long tunnel of New York City's Delaware Aqueduct supply 
is more than 75 percent complete. 


and reservoirs in which the lake water 
be processed. In addition, a considera 
amount of mechanical equipment such 
low-lift pumps, motors, sluice gates, valy 
cast-iron pipe, venturi meters, etc., 
been purchased and is now about 60 p 
cent in place. Backfilling of sand and « 
around the substructure is  progressi 
rapidly. The structural steel framework { 
the low-lift pumping station and the fil: 
and administration buildings is under c 
tract and now being fabricated. Bids { 
the general contract for these superstru 
tures have been opened and it is expect: 
that this contract will be signed at an ear 
date. Design drawings for the chemi: 
building, filter equipment, chemical equi 
ment and the remainder of the mechani 
work will be completed shortly, and 1 
entire project should be under contract } 
February, 1942. The plant is scheduled for 
completion early in 1943. 


DELAWARE AQUEDUCT—Excavation o! 
the 85-mile-long pressure tunnel of the new 
Delaware Water Supply System for New 
York City lacks less than half a mile of 
completion. Concrete lining is underway 
or completed on all eleven contracts and is 
more than 75 percent complete for the en- 
tire length. Surface and control works along 
the tunnel are more than half complete. 
The concrete cutoff wall at Merriman Dam 
has been completed and some of the rolled 
fill placed in the cutoff trench though major 
earthmoving operations have been held over 
until 1942. The exploratory caissons at the 
Neversink Dam site, in the second stage of 
the Delaware development, have been com- 
pleted and considerable earth moved for 
rolled-fill cofferdam construction. Comple- 
tion of the first stage of the project is 
scheduled for 1944, though the section of 
the aqueduct leading from the city to the 
Kensico Reservoir will be available for 
emergency use next summer. The start of 
1942 finds the reservoirs of the present New 
York City water supply system only one- 
third full and the city faced with a definite 
water shortage if winter and spring moisture 
on the watershed is not above normal. 


PHILADELPHIA — An $18,000,000 im- 
provement project started in 1940 is pro- 
ceeding according to schedule of design 
but part may have to be revised because of 
material shortages, particularly in units 
where steel plate is required. The program 
includes reconstruction and modernization 
of present treatment facilities, rehabilita- 
tion of pumping equipment and improve- 
ment of the distribution system. 


OKLAHOMA CITY—Financed with funds 
from a $7,000,000 bond issue, extensive 
waterworks improvements are under way 
at Okiahoma City. A new reservoir to hold 
a four-year supply is to be built at a cost 
of over $4,000,000. A 16-mgd. addition to 
the city’s filter plant and a new pumping 
station will cost $1,000,000, and about the 
same amount is to be used for over 30 
miles of new mains. Since two lettings 
failed to secure a satisfactory bid, the 
city is building the reservoir with its own 
forces. The reservoir calls for an earthfill 
dam containing 4,000,000 cu. yd. 
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SEWAGE DISPOSAL 


BOSTON—The Massachusetts Legislature 
of 1941 enacted a bill providing for a 
$15,000,000 construction program, includ- 
ing a treatment plant, force mains, mar- 
ginal conduits, and relief sewers. General 
designs have been prepared but construc- 
tion shall not be undertaken unless at 
least 25 percent of the cost is made avail- 
able from federal funds. Pending receipt 
of such aid, however, there is a provision 
in the legislation that provides for the de- 
tailed design of this program. The work is 
to be done under the jurisdiction of the 
Metropolitan District Water Supply Com- 
mission now in existence, which commis- 
sion is supplemented by the inclusion of 
the director and chief engineer of the 
sewerage division of the Metropolitan Dis- 
trict Commission and the director and chief 
sanitary engineer of the department of 
public health. 


PHILADELPHIA—Since the withdrawal 
of the Philadelphia Authority, created to 
finance and build sewage disposal facil- 
ities, two efforts have been made by the 
city for the establishment of a sewer rental 
as a basis of financing the project. The Su- 
preme Court of Pennsylvania has invali- 
dated both proposed methods. Two avenues 
of approach to the problem remain open: 
(1) an application has been made to the 
Defense Public Works authorities for a 
grant of $42,300,000 of federal funds, upon 
which no action has as yet been taken; and 
(2) with the improvement of the financial 
status of the city it becomes possible to 
undertake some work in 1942 with a lim- 
ited amount of funds. 


NEW YORK CITY—Progress has con- 
tinued in the development of the compre- 
hensive sewage treatment program of the 
city. Extension of the Coney Island works, 
from a rated capacity of 35 mgd. to 70 
mgd., is substantially complete; additional 
flows, formerly going to the Paerdegat 
Basin to the extent of about 30 mgd., were 
diverted to this plant in June. The provi- 
sions for secondary treatment at the 40- 
mgd. Bowery Bay plant by the activated 
sludge process, is approaching completion 
and these works should be placed in opera- 
tion early in the year. A 1.5-mgd. plant to 
serve City and Harts Islands is also sub- 
stantially completed. The 65-mgd. activated 
sludge plant at Jamaica is now about 
60 percent complete, with all contracts 
awarded. Contracts for the settling and 
aeration tanks and sludge digestion tanks 
at the 60-mgd. activated sludge plant at 
26th Ward, have been awarded. The de- 
sign program is being continued on new 
works, which include the Owls Head, New- 
town Creek, Hunts Point, Rockaway, Up- 
per West Side of Manhattan and Port 
Richmond projects. 


LOS ANGELES—Conditions during the 
year have not favored advance of the large 
sewage disposal project recommended by 
a board of consulting engineers, which was 
much in the limelight a year ago. Pending 
further developments in the matter of 


financing a comprehensive program for 
future sewerage development, the Los An- 
geles city engineer proposes and recom- 
mends “a modified general sewage project 
including the installation at Hyperion of a 
partial sewage treatment plant and an ad- 
ditional submarine outfall sewer.” With 
this goes a program for repair and ventila- 
tion of the existing outfall sewers. These 
undertakings are estimated to cost a total 
of $6,000,000. Other sewage projects are 
estimated at $400,000 and $115,000 respect- 
ively. Urgent need for relief from the pres- 
ent situation is indicated by the fact that 
sewage contamination of seawater along 
the bathing beaches has been so serious 
that the quarantine of numerous beaches 


before next summer has been suggested 
In some quarters, 


CHICAGO SANITARY DISTRICT—De 
spite difficulties in obtaining some ma 
terials, the Sanitary District of Chicago 
in 1941 was able to complete work amount- 
ing to $1,100,000, including a fertilizer 
loading building, convevor tunnels, sewer 
connections, furnace alterations, and pip- 
ing and electrical work. Two 375-cfs. 
sewage pumps and a 100,000-cfm. turbo- 
blower have been delivered and are being 
installed. Satisfactory progress has been 
made on 16 final settling tanks, 126 ft 
diameter, to increase the average capacity 
of the Southwest Works from 400 to 500 
mgd. Contracts totaling $5,294,000, cover- 
ing additions to the Southwest Works 
have been awarded. Some progress has 
been made on certain of these contracts, 
but others have been delayed. 


Chicago's Southwest activated sludge plant is being doubled in size as final step in com- 


plete treatment of that city's sewage. 


> 
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The 65-mgd. activated sludge plant (below) at Jamaica, N. Y., is being built by New York 


City and is about 60 percent complete. 


McLaughlin Air Service photo 





POWER, IRRIGATION AND FLOOD CONTROL 


CENTRAL VALLEY PROJECT—On all 
divisions of the Central Valley Project in 
California, the U. S. Bureau of Reclamation 
has carried work forward during the year. 
By the end of 1941 a total of $107,950,000 
had been made available on this project 
and contracts totaling nearly $100,000,000 
had been completed or were under way 
with some 5,000 workers employed. Ex- 
penditure during the year for wages was 
$11,725,313. 

Railroad Relocation—The 30 mi. of new 
main line for the Southern Pacific R.R. is 
expected to be ready for train operation 
about Mar. 1, 1942. Grading has been com- 
pleted on the 15 miles of relocated High- 
way No. 99 and work on most of the 
relocated railroad is finished; still uncom- 
pleted are the Pit River Bridge, signal 
systems, fuel depots, etc. 

Shasta Dam—Some 2,000,000 cu. yd. of 
concrete placed during 1941 brought the 
yardage in the dam at the end of the year 
to about 2,500,000, while the total required 
is 6,000,000 cu. yd. Final height of the dam 
was officially established at 602 ft. after 
completing the lowest excavation in the 
streambed, which was made following the 
third diversion of the river. This diversion 
put streamflow over a row of low concrete 
blocks next to the west abutment. Early 
in December the river rose enough to over- 
top the cofferdams and flood out work in 
the low-level spillway area for the winter 
season. Installation of generating machinery 
in the powerhouse has begun. Two of the 
75,000-kw. generators have been completed 
and are stored at Boulder Dam; three more 
are on order. Penstock fabrication is under 
way; preliminary surveys for transmission 
lines from Shasta to Antioch have been 
completed. 


Keswick Dam—Contract was awarded in 


August for this structure, 9 mi. downstream 
from Shasta Dam where a concrete dam of 
gravity section 125 ft. high and 800 ft. long 
on the crest will develop an afterbay justi- 
fying installation of a 75,000-kw. power 
plant and will aid in regulating streamflow 
below the Shasta power plant. By the end 
of the year, excavation for the left abut- 
ment and spillway section had been com- 
pleted; concrete placement had been under 
way since November. 

Delta Division—During the year the 
Contra Costa Canal, 46 mi. in length, was 
completed to the 29-mi. point. Construe- 
tion was under way on an additional 8}-mi. 
section and agricultural, domestic and in- 
dustrial water deliveries were being made 
in the vicinity of Antioch and Pittsburg. 
Engineering studies including soil exami- 
nation, surveys and other preliminary work 
were continued on the Delta Cross channel 
and the- Delta-Mendota Canal, which will 
convey Sacramento River water into the 
San Joaquin Valley. 

Friant Division—By the end of the year, 
Friant Dam was practically complete with 
almost all of the 2,200,000 cu. yd. of con- 
crete in place. Spillway gates and control 
valves for the irrigation canals remain as 
part of the future work. In March the river 
was diverted from a temporary canal on the 
left bank to temporary conduits in the base 
of the dam; in November, when ponding 
began, the river was turned through the 
four permanent outlets. Contraction joint 
grouting began late in the year. Construc- 
tion is under way on the Madera Canal 
and excavation is complete for the first 8 
mi. Canal lining operations began in De- 
cember. Bids were received late in the year 
for the construction of the first 5}-mile sec- 
tion of the Friant-Kern Canal, but were 
rejected because of the war. 


Some 2,500,000 cu. yd. of concrete are in place for Shasta Dam on the Sacramento River 
in California. With dom's final height of 602 ft. concrete will total 6,000,000 cu. yd. 


Bureau of Reclamation Photo 


DAVIS DAM—Preliminary work dur 
the year has paved the way for construct 
to start early in 1942 on the Bureau 
Reclamation’s Davis Dam project (form: 
Bullshead Dam) comprising the dam 
rolled earth-and-rock-fill structure to « 
tain some 3,500,000 cu. yd., and a poy 
plant with an ultimate capacity of 225, 
kw. Davis Dam site is located on the 
rado River 67 mi. downstream from Bould 
Dam and 80 mi. upstream from Parker Da 
The height is to be 140 ft. above river by 
which will create a reservoir capacity o! 
1,600,000 acre-ft. This storage is to be used 
for regulation of the river below Boulde: 
Dam (and hence to increase the efficiency 
of the Boulder power plant) and to pr 
vide additional power and flood contro! 


MUD MOUNTAIN DAM—After changing 
the plans calling for an earthfill, Mud 
Mountain Dam on the White River in 
Washington was completed Dec. 1 as a 
rockfill shell with rolled-earth core, car- 
ried to record height of 425 ft. Completion 
was speeded by the unprecedented meth 
ods of (1) putting the material for the 
rolled-fill core through a drying process, 
making use of oil-fired, rotary kilns and 
(2) keeping out rain water during storms 
with an enormous canvas tent hung 
over the dam in the narrow gorge. The 
23-ft. diversion tunnel and the 9%-ft. 
sluiceway were completed several months 
ahead of the dam itself. The spillway was 
practically finished by the end of the year 
and there remained to be placed only a few 
sections of the concrete lining adjacent to 
the dam. No flood control is to be effected 
this winter since it will be necessary to 
install penstocks, control valves and a valve 
house in the 23-ft. diversion tunnel before 
any flood water could be stored. It is ex- 
pected that the project as a whole will be 
completed about Aug. 30, 1942. 


GRAND COULEE DAM—Some 60,000 cu. 
yd. of concrete placed in Grand Coulee 
Dam during the year brought the total in 
the dam and appurtenant structures to 
about 10,500,000 cu. yd. This completed 
the four elevator towers, the bridge of 
eleven arches over the spillway and the re- 
mainder of the training walls. Also, the 
eleven spillway drum gates were completed 
and the contractor’s construction trestle 
was removed from the downstream face of 
the dam except on the extreme east end, 
where this trestle will be used for construc- 
tion of the east powerhouse. This addi- 
tional work, to cost about $4,000,000, is 
covered in a contract awarded to Con- 
solidated Builders late in the year; its 
completion will require until September, 
1943. Two 12,500-kw. units in the west 
powerhouse began to supply energy to the 
Bonneville transmission line in March and 
early in October the first 108,000-kw. 
generator was placed in service. More of 
the latter are to follow at intervals until 
a total of nine are in the west powerhouse. 
In the reservoir area, relocation of state 
highways and the Great Northern R.R. 
were completed and work was in progress 
on 13 mi. of relocated county roads. Clear- 





ing operations were completed, channel im- 
provements carried out and an extensive 
migratory fish control program with three 
hatcheries was under way. 


BONNEVILLE DAM—During 1941 con- 
struction of the northerly extension of the 
powerhouse on Bradford Island, in which 
to house Units 7 to 10 inclusive, was con- 
tinued behind the protection of a deep 
cofferdam wall along the north side of the 
intake channel. When this addition is 
completed, the powerhouse will be ready 
for all of the units to be installed in this 
plant. During the year, also, installation of 
Units 5 and 6 was completed; No. 5 went 
into operation in September and No. 6 was 
ready for service by the end of the year. 
The manufacture of four 74,000-hp. tur- 
bines and four 60,000-kw. generators for 
Units 7 to 10 inclusive is in progress. These 
units are to be installed as they are com- 
pleted, the last of them being scheduled 
for delivery in December, 1943. 


WHITE AND ARKANSAS BASINS 
FLOOD-CONT ROL — Continued advance- 
ment was made by the U.S. Engineers on 
the several projects being built to control 
floods in the White and Arkansas Rivers 
and their tributaries. 

Norfork Dam—Under construction on 
North Fork of the White River in Ar- 
kansas as a multi-purpose project for 
hydro power, flood control, conservation, 
and recreation, Norfork Dam was about 18 
percent complete on the first of the year. 
Roughly 60,000 cu. yd. of concrete have 
been placed since pouring started on Oct. 
10. Norfork Dam will contain about 1,500,- 
000 cu. yd. of concrete and will be the 
sixth largest dam in the country at com- 
pletion which is expected in the summer 
of 1944. It will cost $27,500,000. 

Work was started this month on clearing 
1,100 acres for the permanent pool and on 
an addition to the government village at 
Mountain Home, Ark., near the Norfork 
Dam site. An additional 22,000 acres will 
be cleared before the project is completed. 

Clearwater Dam—The outlet works for 
the Clearwater project, being carried out 
for flood control, conservation, and recre- 
ation, on the Black River in Wayne and 
Reynolds counties, Mo., were practically 
complete at the beginning of the new 
year, while construction of the earthfill 
embankment and excavation for the spill- 
way were 10 percent complete. The con- 
tractor had removed 450,000 cu. yd. of ma- 
terial from the spillway area or about 25 
percent of the estimated total. The excava- 
tion for the spillway will be about 150 ft. 
deep through a hill about 1,600 ft. long. 
The spillway will be constructed under a 
subsequent contract. Clearing of about 
500 acres of the Clearwater reservoir area 
also was started this month with about 
1,500 additional acres to be cleared. 

Nimrod Dam—A completed project, 
Nimrod Dam on Fourche La Fave River 
in Perry County, Ark., was built for flood 
control, conservation, and_ recreation. 
However, penstocks are to be added for 
future installation of electric power gen- 
erating equipment. Clearing of the perma- 
nent pool area of about 4,600 acres is to 
be completed in about a month. 

John Martin Dam—Formerly known as 


8 Engineers Phot 
Looking north along axis of Norfork Dam (above) with North Fork River in foreground, 
concrete plant in background, and contractor's building at left. 


Two 12,500-kw. units at Grand Coulee (below) began to supply power to the Bonneville 
transmission system in March and in October the first 108,000-kw. unit went into operation. 


f Reclamation Photo 


Lake Mead, 115-mile long lake back of Boulder Dam (below), rose above dam's spillway 
crest for first time Aug. 6 when storage was nearly 31,000,000 acre-ft. 


Bureau of Reclamation Photo 
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Caddoa Dam, the John Martin reservoir 
project is on the Upper Arkansas in south- 
eastern Colorado 58 miles west of the Colo- 
rado-Kansas line. The job, one of the prin- 
cipal projects in the extensive flood con- 
trol and stream regulation undertaken by 
the U.S. Engineers, will reduce maximum 
flow at the site to 10,000 cfs. As the year 
ended the 1,174-ft. leng concrete overflow 
section was 65 percent complete, and 
earthfill for the embankment and wing 
dams, which makes the project’s overall 
length 14,000 ft., was 45 percent ended. 

Fort Supply Dam—Located in Wood- 
ward County, Okla., on Wolf Creek, a trib- 
utary of the North Canadian River, the 
Fort Supply project is practically complete. 
The work, which is for flood control, has 
been under way since 1938 and is costing 
over $5,000,000. 

Great Salt Plai:s Dam—A flood-control 
project being carried out by the U.S. 
Engineers near Cherokee, Okla., the Great 
Salt Plains Dam and reservoir project is 
now practically completed. The dam is 61 
ft. high. 

Canton Dem—Located on the North 
Canadian River in Oklahoma, Canton Dam 
is an earthfill 3,700 ft. long and 65 ft. 
high. The project, for flood control, was 
about half completed at the year’s end. 


Blue Mountain Dam—Construction of 
the outlet works of the Blue Mountain 
project, which is for flood control, conser- 
vation, and recreation, on the Petit Jean 
River in Yell County, Ark., was about 70 
percent complete Jan. 1. The contract for 
construction of the earthfill embankment 
and concrete spillway was about 26 per- 
cent complete, the embankment itself be- 
ing 35 percent complete. 


DENISON DAM AND RESERVOIR— 
Construction of the Denison Dam and 
Reservoir on the Red River near Denison, 
Tex., was begun in September, 1939, It is 
being constructed by the U. S. Engineers 
under authority contained in the June 28, 
1938, Flood Control Act at an estimated 
cost of $48,290,000. The project will con- 
sist of an earth embankment of the rolled 
fill type, outlet works, a concrete paved 
spillway and the powerhouse. The latter 
initial installation of two 
35,000-kw. units and provisions for the 
ultimate installation of three additional 
35,000-kw. units. Construction of the out- 
let works has been completed except for 
the installation of the gantry crane. Con- 
struction of the main dam embankment 
and excavation for the spillway is approxi- 
mately 38 complete, and con- 
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Denison Dam outlet works (below) are complete. At center are downstream ends of four 
conduits leading to power house (not built). Stilling basin is at right and intake in background. 


’. S. Engineers photo 
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Intake structure and approach channel at Franklin Falls Dam (below) in New Hampshire. 


dam, on earthfill structure, is 85 percent complete. 
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struction of the substructures for ¢ 
Washita River and Rock Creek Bridg 
St. Louis-San Francisco Ry. relocati: 
Liggett to Platter and Lakeside to Mea 
Okla., is approximately 20 percent co 
plete. Contracts for furnishing and insta 
ling two 56,000-hp. hydraulic turbines ar 
governors for the Denison, Tex. powerhou 
have been awarded, and bids for furnis 
ing and installing two 36,842-kw. alterna 
ing-current generators were opened 
Dec. 12, 1941. It is anticipated that invit 
tion for bids for construction of the spil 
way will be issued during February, 194: 
The entire project is now approximat 
29 percent complete. 


WALLACE LAKE DAM—Located in west 
ern Louisiana, the Wallace Lake proje: 
was started in August 1941 on Cypres 
Bayou, a tributary of the Red River. Th: 
dam is an earthfill structure 4,900 ft. long 
and 48 ft. high for flood control. 


VERRIMACK FLOOD CONTROL 
Blackwater Dam on the Blackwater River 
in New Hampshire, a tributary of the 
Merrimack River was completed 
the year. 

Franklin Falls Dam—Construction of 
Franklin Falls Dam on the Pemigewasset 
River, main tributary of the Merrimack, 
just above the confluence of the two 
streams was begun in November, 1939. It 
is a rolled earthfill of about 3,000,000 cu. 
yd., 1,700 ft. long and 130 ft. high. At the 
end of the 1941 construction season the 
work was 85 percent completed with the 
main embankment raised to within 10 ft. 
of the top. Most of the remaining work is 
in the spillway area. 

Channel W ork—On the lower river, chan- 
nel work at Lowell, Mass., was put under 
way in August. 


during 


CONNECTICUT FLOOD CONTROL— 
One of the three dams being built for con- 
trol of floods in the Connecticut River 
valley, Knightville, on the Westfield River 
in Massachusetts, was completed early in 
the year. Work on the other two, Birch 
Hill and Surry Mountain, is nearing com- 
pletion. 

Birch Hill Dam—Contract was awarded 
in May, 1940, for construction of this dam 
on Millers River in Massachusetts, a rolled- 
fill structure 1,400 ft. long and 60 ft. high 
containing 390,000 cu. yd. of material. Re- 
location of 4.5 mi. of the Boston & Maine’s 
double-track main line was required. Work 
in 1940 was confined to start of the rail- 
road relocation, to excavation of the perma- 
nent diversion channel and spillway founda- 
tions, and to construction of the central 
part of the fill between the river and the 
railroad. Diversion of the river was made 
in July and the railroad relocation was 
completed the same month permitting work 
on the entire dam. All work was sub- 
stantially completed at the end of the year. 

Surry Mountain Dam—This 900,000-cu. 
yd. rolled-fill structure, 1,670 ft. long and 
86 ft. high, was started during the summer 
of 1939 on the Ashuelot River in New 
Hampshire. The fill was completed in 
October, 1941, and the completion of all 
concrete work, with the exception of the 
access road bridge deck, is expected by 
Jan. 15, 1942. Remaining concrete work, 
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together with minor quantities of road 
surfacing, sodding and seeding and clean- 
up, will be completed in the spring. 

Dikes and Flood Walls—Work on dikes 
and flood walls to protect industrial areas 
on the main river in the neighborhood of 
Holyoke, Springfield and Hartford con- 
tinued during the year, most of the struc- 
tures being in service or nearing com- 
pletion. 


SANTEE-COOPER—Work on the Santee- 
Cooper power and navigation project in 
South Carolina was drawing to a close as 
the year 1942 opened. The Santee River 
was closed by the hydraulic fill of the 7.1- 
mile-long dam across that valley on July 8 
and the river was diverted through six 
openings in the 3,400-ft.-long spillway. On 
Nov. 16 these spillway openings were 
closed, beginning diversion of the river 
through the canal cut to the reservoir in 
the Cooper River valley formed by Pinopo- 
lis Dam. Water in that reservoir is to be 
raised to create a head of 60 ft. at the 
powerhouse, as compared to the ultimate 
of 75 ft., pending completion of grouting 
along the dikes surrounding Pinopolis re- 
servoir. Pinopolis Dam and its high-lift 
navigation lock are completed. The power- 
house is complete and units No. 1 and 2 
are ready to put under load. One 13,300-hp. 
and two 40,000-hp. units are being in- 
stalled; the ultimate capacity is 213,300 hp. 


SUSQUEHANNA RIVER—Work on the 
current program for the Susquehanna River 
is nearing completion. It includes three 
dams, Arkport on the Canisteo River near 
Hornell, N. Y., completed in 1940, Indian 
Rock on Codorus Creek 3 miles above 
York, Pa., Whitney Point on the Otselic 
River near Whitney Point, N. Y., and 
levees, flood walls and channel improve- 
ments at Wilkes-Barre, Kingston, Ply- 
mouth, York and Williamsport, Pa. Whit- 
ney Point Dam is a 2,600,000-cu. yd. rolled 
earthfill, 4,300 ft. long and 90 ft. high. It 
is practically completed as is Indian Rock 
Dam, an earth and rockfill, 1,200 ft. long 
and 82 ft. high containing about 300,000 
cu. yd. 


COLORADO-BIG THOMPSON PROJECT 
—Green Mountain Dam, an irrigation stor- 
age and compensation reservoir on the Blue 
River, is 80 percent complete, farthest 
along of all units on the huge Colorado-Big 
Thompson project of the Bureau of Recla- 
mation in Colorado. Next in point of 
progress is the 13-mi. Continental Divide 
tunnel. At the west or Grand Lake (intake) 
end, 7,200 ft. of heading has been driven, 
and driving is now stopped while the invert 
in this section is being placed. Phenomenal 
progress has been made on the east or 
Estes Park heading, where sustained prog- 
ress of more than 60 ft. per day has been 
maintained. The heading is now in over 
18,000 ft. from the portal. Automatic-con- 
trolled booster fans and a photoelectric-cell 
block signal system on the tunnel railroad 
are features of east heading construction. 
Bids were twice rejected last year for 
Granby Dam, main storage and control 
reservoir of the project, but contract was 
awarded for the diversion tunnel at the 
damsite. The dam may again be advertised 











this spring. No work has started on the 
power plants in Big Thompson Canyon, on 
the transmission line between these pro- 
posed plants and Granby Dam pumping 
plant across the Divide, or on Shadow 
Mountain Dam, which will enlarge Grand 
Lake as the intake to the tunnel. 


PROVO RIVER PROJECT — With the 
main storage at Deer Creek Dam completed 
during the year and the 314-mi. Alpine- 
Draper Tunnel lined, the Provo River 
Project, being built by the U. S. Bureau 
of Reclamation, in Utah, is now getting 
into the concluding stage. Deer Creek Dam 
is a rolled-earth structure 235 ft. high, con- 
taining about 2,750,000 cu. yd. of fill, and 
has been under construction during three 
seasons. Casting and laying of 12.6 miles 
of concrete pipe has been completed on 
the Salt Lake Aqueduct section of the 
project, leaving the Provo River Canyon 
section and about 28 miles at the Salt 
Lake City end to be placed under con- 
tract. On the upper end of the project, the 
5'4%4-mi. Duchesne Tunnel, which will de- 
liver supplemental water into the Provo 
River, is now 50 percent completed. 


SOUTHERN CALIFORNIA—Flood control 
works, including channel improvement and 
the construction of storage dams, have been 
carried on during the year in southern Cali- 





fornia principally under supervision of the 
U.S. Engineer Department. Progress on 
some of the more important projects is re- 
ported in the following: 

Prado Dam—This structure, completed in 
the early part of the year, at a total cost of 
about $9,500,000, creates a retarding basin 
with an impounding capacity of 224,500 
acre-ft. at the level of the spillway crest. 
The structure itself, a rolled earthfill on the 
Santa Ana River in Orange County, is 
2,280 ft. long on the crest, 850 ft. through 
at the base and 105 ft. high above stream 
bed. It contains some 3} million cu. yd. of 
earthfill and is faced on the upstream side 
with a paving of hand-placed rock on a 
6-in. layer of crushed rock. Ungated open 
ings in this structure (in addition to the 
larger control gates) prevent the reservoir 
from functioning as more than a flood stor- 
age project. 

Fullerton Dam-——Located about 2 mi. 
northeast of Fullerton in Orange County, 
Fullerton Dam was also completed early in 
the year at a cost of $425,000. This struc 
ture, also used for flood control exclusively, 
has a crest length of 620 ft., a height above 
streambed of 45 ft. and a storage capacity 
of 1,290 acre-ft. 

Santa Fe Dam—Ground-breaking cere 
monies were held early in November at the 
Santa Fe Dam site at the junction of the 
San Gabriel and Rio Hondo Rivers near 
Azusa and Duarte. Because of the width of 


Powerhouse and navigation lock are complete for Pinopolis Dam of the Santee-Cooper 
power and navigation project in South Carolina. 





Completed Deer Creek Dam (below) of the Provo River project in Utah is a 235-ft. high, 


2,750,000-cu. yd. earthfill. 
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the alluvial cone at the damsite, the length 
of this structure will be 23,800 ft. This is 
necessary to assure retention of flood waters 
that have been in the habit of changing the 
channel from time to time. In plan the 
structure will have a “U” shape; some of 
its length will be little more than dikes but 
the storage to be developed is expected to 
do much toward replenishing underground 
water supplies because the porous nature 
of the underlying strata will permit of rapid 
infiltration into subterranean basins while 
flood waters are held in storage. Maximum 
height of this structure is to be 92 ft.: the 
dam will contain about 12,000,000 cu. yd. 
of fill; date of completion is set for late in 
1942. Cost is estimated at $8,900,000, not 
including rights-of-way. 

Sepulveda Dam—All of the rolled fill, 
concrete, and machinery installations are 
complete. Highway, railroad, and utility re- 
location is ended. Work is in progress on 
the upstream channel and completion is ex- 
pected at an early date. 

Brea Dam—All of the rolled fill in the 
embankment, concrete, and machinery in- 
stallation for the control works are com- 
plete. Excavation for the spillway is com- 
plete and concrete operations are in prog- 
ress. Completion is expected early in 1942. 


YAZOO BASIN FLOOD CONTROL—In 
the Yazoo River Basin in Mississippi the 
Sardis Dam flood control project, which is 
to store 1,570,000 acre-ft.. was placed in 
operation last year. The Arkabutla Dam on 
the Coldwater River, a tributary of the 
Yazoo, is now well advanced with 75 
percent of the impervious embankment in 
place for the 10,000-ft. long earthfill dam 
and excavation for the spillway 60 per- 
cent done. Already complete are the out- 
let works. Channel improvements on the 
Yazoo and its tributaries are nearing com- 
pletion. All the work is being carried out 
by the U.S. Engineers. 


ATCHAFALAYA BASIN—I\Improvements 
in the Atchafalaya Basin have centered 
principally around the Morganza floodway 
and the new Wax Lake outlet, which is 
a 15-mile long channel connecting Grand 
Lake with Atchafalaya Bay in the Gulf 
of Mexico. In the Morganza floodway 


proper, the upper and lower guide levees, 
aggregating 10,140,000 cu. yd., have been 
completed at a cost of $1,310,000. Practi- 
cally complete is the $6,000,000 Wax Lake 
outlet, which is designed to by-pass 275,000 
cfs. from the Atchafalaya’s natural outlet 
at Morgan City in times of superflood, 


Closure of the 1,500,000-cu. yd. combination earth- and rockfill Nottely Dam (below) in 
the Hiwassee River basin is scheduled for Feb. 1. 


TVA photo 


Five 30,000-kw. units are being installed at Watt's Bar Dam (below) where the lock, spill- 


and embankments are complete. 


TVA photo 


when the river may be carrying 1,500 
cfs. A total of 57,290,000 cu. yd. 
dredged out of the new channel. Work . 
the railroad and highway crossings and 
drainage structures in the basin, to 
another $3,197,000, remains to be 
pleted. The 115-mi. long West Atchafa 
Basin protection levee is about done 
32,264,000 cu. yd. have been placed 
protection levees for the 86-mile long | 
Atchafalaya Basin. The work is being di 
by the U.S. Engineers. 


MISSOURI RIVER BASIN — The 
major projects on the Missouri River s 
tem are Fort Peck and Kanopolis Dan 
and both structures are being built by t 
U.S. Engineers. 

Fort Peck Dam—Placement of 122,70 
000 cu. yd. of fill for this dam, which is 
the headwaters of the river in eastern Mo: 
tana, and is for flood control, navigatio: 
and power, was completed late in 1940 
Work during the past year at the site has 
been confined principally to building pei 
stocks and foundations for the powerhouse. 

Kanopolis Dam—Nearly half of the em 
bannkment required for the 3-mile long 
earthfill Kanopolis Dam was placed in 
1941 and the outlet works were completed 
This 140-ft. high dam is being built 30 
miles southeast of Salina, Kansas, on the 
Smoky Hill River, a tributary of the Mis- 
souri, to provide storage for 450,000 
acre-ft. 


TENNESSEE RIVER AND TRIBU- 
TARIES—The Tennessee Valley Authority 
has now completed and placed in full 
operation Norris, Wheeler, Pickwick Land 
ing, Guntersville, Chickamauga, and Hi- 
wassee Dams. Eight dams and a steam 
power plant are in varying stages of com- 
pletion and additional generating equip 
ment is being installed at other dams. The 
construction status at the various 
follows: 

Kentucky Dam—The placing of concrete 
in the lock has been completed and the 
lock gates installed. The second coffer- 
dam, inclosing the powerhouse and nine 
bays of the spillway, is complete; excava- 
tion and foundation exploration are com- 
plete and concreting in this stage was 
started June 24, 1941. The cofferdam is 
the highest of the cellular type ever used 
and employs cloverleaf design for the river 
sections. First power from the five author- 
ized 32-000-kw. units is scheduled for Feb- 
ruary, 1944. 

Watts Bar Dam and Steam Plant—The 
lock, spillway, and embankments have been 
completed. Five 30,000-kw. units are be- 
ing installed in the powerhouse. Reser- 
voir filling is scheduled to begin in Janu- 
ary, 1942, and the first power unit should 
be in operation in February, 1942. Three 
60,000-kw. steam generating units are un- 
der construction in a plant near the dam. 
The first two units are scheduled to be 
put in operation in January and April, 
1942. The third unit has only recently 
been authorized. 

Fort Loudoun Dam—Concreting in the 
lock, started Jan. 15, 1941, is now about 
50 percent complete. Excavation for the 
spillway has been started and the earth 
embankment work is proceeding rapidly. 
The first two 32,000-kw. units are scheduled 


sites 








for initial installation with provision for 
the ultimate installation of four units. The 
frst power is scheduled for September, 
1943. 

Cherokee Dam—The dam is practically 
completed. The gates of the outlet con- 
duits were closed on Dec. 5, 1941, and the 
reservoir filling is under way. The project, 
which was authorized on July 31, 1940, 
was closed in approximately 16 months. 
The first power unit is now scheduled 
for operation in April, 1942. 

Hiwassee Projects—The Apalachia, Ocoee 
No. 3, Chatuge, and Nottely Dams in the 
Hiwassee River basin were authorized by 
Congress on July 16, 1941. Closure of 
Chatuge and Nottely Dams is scheduled 
for Feb. 1, 1942. Chatuge is an earthfill 
dam containing approximately 2,220,000 cu. 
yd.; Nottely is a combination earth- and 
rockfill dam containing 850,000 cu.yd. of 
earth and 700,000 cu.yd. of rock. No 
power units are scheduled for immediate 
installation at Chatuge or Nottely. The 
Apalachia project consists of a 272,700- 
cu.yd. concrete gravity dam and a tunnel 
42,700 ft. long. It will be closed in Sep- 
tember, 1942, and the first power from its 
two 37,500-kw. units is scheduled for Feb- 
ruary, 1943. Ocoee No. 3 is also a gravity 
dam, containing 100,000 cu.yd. of concrete 
and it has a tunnel 13,000 ft. long. The 
dam will be closed in September, 1942, 
and the first power from its single 24,000- 
kw. unit is scheduled for delivery in 
February, 1943. 

Additional Units—Two additional 36,000- 
kw. generating units are now being in- 
stalled at Pickwick Landing Dam; six 
additional 26,000-kw. units are being in- 
stalled at Wilson Dam to supplement the 
eight initially constructed; and two 32,000- 
kw. units were completed at Wheeler Dam 
during 1941, raising the installed capacity 
there to 128,000. Some dredging is under 
way at Pickwick, Guntersville and Chicka- 
mauga Dams to provide the desired 9-ft.- 
deep waterway on the Tennessee River. 

New Aluminum Co. Dams—The Alumi- 
num Co. of America put into operation 
the 27,000-kw. Glenville Dam in October 
of this year and expects soon to add the 
54,000-kw. plant at Nantahala Dam to its 
system for producing energy for the manu- 
facture of aluminum. Both dams are rock- 
and earthfills with long tunnels, which 
provide high operating heads. Glenville has 
a maximum static head of 1,215 ft. and 
Nantahala boasts of 1,005 ft. The dam 
proper at Nantahala will be completed in 
January and put in operation later in the 
spring. 


SAVAGE RIVER DAM—This $5,225,000 
dam and reservoir in the Big Savage River 
canyon 5 miles northwesterly from Luke, 
Md., is being carried out by the Work 
Projects Administration of Maryland with 
the Upper Potomac River Commission as 
sponsor. This dam and reservoir is the 
largest project of the type that has so far 
been attempted by WPA. About 2,800,000 
cu.yd. of earth and 600,000 cu.yd. of rock 
will be moved to make a rock face earth 
embankment dam, which will be 188 ft. 
high and 1,600 ft. long at the crest. Work 
is now 55 percent complete with closure 
scheduled for 1942. Dam will increase 
minimum flow of the Upper Potomac. 
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Cherokee Dam (above) on the Holston River is practically complete with power production 
to start next April. Outlet conduit gates were closed 16 months ahead of schedule. 





WOLF CREEK DAM—Construction was 
begun in September by the U. S. Engineers 
on the $35,000,000 Wolf Creek flood con- 
trol project on the Cumberland River in 
southeastern Kentucky. Operations during 
the year consisted mainly of preliminary 
work and the installation of the construc- 
tion plant. The dam will have a maximum 
height of 242 ft. and a total length of 
5,730 ft., of which 1,836 ft., comprising 
the powerhouse, spillway and retaining sec- 
tion, will be of concrete and the remainder 
of rolled-earth fill. No power installation 
is at present under contract. 


UPPER OHIO TRIBUTARIES—Mahon- 
ing Dam, a concrete gravity structure 
160 ft. high and 993 ft. long, was com- 
pleted in June of this year. This is the 
fourth major dam to be completed on 
tributaries of the upper Ohio for protec- 
tion of industries in the Pittsburgh dis- 
trict. Structures previously completed are 
Tygart, Tionesta, and Crooked Creek Dams. 


Loyalhanna Dam — This is a concrete 
gravity structure with a height above 
stream bed of 113 ft. and an _ over-all 


length of 970 ft., and it will require 120,000 
cu.yd. of concrete. Construction is well 
along with completion scheduled for early 
in 1942. 

Youghiogheny Dam—This rolled fill 
structure, located on a tributary of the 
Monongahela River, will have a volume 
of about 3,000,000 cu.yd. of material in its 
184-ft. height and 1,600-ft. length. An 18- 
ft.-dia. tunnel 1,765 ft. long is provided 
through one abutment. The structure is 
scheduled for completion early in 1945. 

Bluestone Reservoir Project—Bids were 
opened on Dec. 23 for construction of the 
dam for the Bluestone Reservoir project 
near Hinton, W. Va. The contract specifies 
that work shall start in January, 1942, on 
this concrete gravity-type dam, which will 
be about 2,060 ft. long with a maximum 
height of 180 ft. and will require about 
1,000,000 cu.yd. of concrete. 


1942 


January 15, 


U. 8. Engineers photo 
Mahoning Dam 160 ft. high and 993 ft. long, was finished in June as fourth major flood-con- 
trol dam to be completed on Upper Ohio tributaries. 


DAMS COMPLETED DURING 1941 


Friant, irrigation dam on the San Joaquin 
in California. 


Mud Mountain, flood-contro] structure on 
the White in Washington. 


Nimrod, flood-control project on the 
Fourche La Fave in Arkansas. 


Blackwater, for control of floods on the 
Blackwater in New Hampshire. 


Knightville, one of three dams being 
built for flood control in Connecticut River 
Basin. 


Whitney Point and Indian Rock, of the 
Susquehanna River flood-control work. 


Deer Creek of the Provo River work in 
Utah, for irrigation and providing a new 
water supply for Salt Lake City. 


Prado and Fullerton, two flood-control 
projects in southern California. 


Watts Bar and Cherokee, of the Tenne- 


see Valley Authority work. 


Mahoning, an Upper Ohio flood-control 
development. 


W appapello, first major project for con- 
trolling floods on the St. Francis in Mis- 
souri and Arkansas. 


Kingsley, power and irrigrtion develop- 
ment on the North Platte in Nebraska. 


Vallecito, water storage project on the 
Pine in Colorado. 


Glenville, power dam on the upper tribu 
taries of the Tennessee. 

Marshall Ford, flood-control, irrigation 
and power project on the Colorado River of 
Texas. 
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NEW YORK 


parkway 


PARKW AYS—The 
of the New York City 
area was increased by several miles dur- 
ing the past year. On Oct. 11 the 34-mile- 
long Hutchinson River Parkway extension 
was dedicated. This new $7,148,000 ex- 
pressway, which provides three lanes of 
traffic each way, extends from the Bronx- 
Whitestone Bridge northward to the 
Hutchinson River Parkway and it is de- 
signed to relieve traffic on Eastern Boule- 
vard. Another parkway 
into service was a 2.7-mile-long section 
in Brooklyn of the elevated Gowanus 
Parkway from Owl’s Head Park to Pros- 


CITY 


system 


extension to go 


in part 
abandoned railroad, 
lanes of traffic each way. 

portion of the Gowanus 
Parkway, or the 0.7-mile-long route from 
Prospect Ave. to the Brooklyn plaza of 
the Battery-Brooklyn tunnel, is nearly 
completed and is expected to go into 
service at an early date to provide three 
lanes of traffic each way. The Gowanus 
Parkway is costing $15,000,000. 


pect Ave. This section, which 
makes use of an 
provides two 


The remaining 


LONG ISLAND R.R. GRADE SEPARA- 
TIONS—Through the New York State Tran- 
sit Commission the state of New York is 


spending $23,800,000 to eliminate 20 gra 
crossings on a 5-mile-long section of 
Long Island R.R. along Atlantic Ave. fr 
Jamaica to the eastern edge of New Y, 
City. This project, which is placing the r: 
road underground, was 75 percent compl: 
Jan. 1, 1942, and temporary service of | 
new structure is expected May 1, 1942. 7 
commission is also spending $11,650,000 
eliminate 39 crossings on a 5.5-mi. sect 
of the railway from Rockaway Park to } 
Rockaway. This project is a double-tra 
elevated structure and 1.7 miles of the n 
line was placed in service about a ys 
ago. The entire project was 87 perc 
complete Jan. 1, 1942, and all the work is 
be completed July 1, 1942. 


PHILADELPHIA HIGHWAYS—Philac 


phia, in cooperation with the Commo 


A 3% -mile long express route providing three lanes each way from the Bronx-Whitestone Bridge northeastward to Hutchinson River 
Parkway was dedicated Oct. 11 at New York City. Photo is looking eastward towards Westchester. 
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wealth of Pennsylvania, has begun a high- 
way improvement program on siate routes 
entering-and leaving the city, on which 
$12,000,000 annually is to be expended 
during the next two years. This new 
work results from state legislative action 
permitting the use of state revenues de- 
rived from motor license fees to be spent 
for the elimination of bottlenecks, widen- 
ing of bridge approaches, and construction 
of new arterial highways. The act enables 
Pennsylvania to condemn properties for 
improvements and to pay the damages. 
Physical construction will get under way 
very soon. 


WILBUR CROSS PARKW AY—Construc- 
tion was carried forward actively on Wilbur 
Cross Parkway, a superhighway crossing 
Connecticut diagonally from the eastern 
end of the Merritt Parkway near New Ha- 
ven to the Massachusetts state line south- 
west of Worcester. About 20 miles was 
completed during the year and construction 
of additional sections, including a crossing 
of the Connecticut River at Hartford, is 
underway. 


CHICAGO SUBWAYS—Major construc- 
tion activities on the Chicago subways 
shifted during 1941 from mining and con- 
creting of tubes to building subway sta- 
tions and equipping the system for opera- 


Peter Fish photo 


Construction of the Monroe-Adams Sts. station of the State St. section of Chicago's new 
subway system. Major work is completed on 26 stations. 


tion. Out of 29 stations on the system, 26 
have been completed except for architec- 
tural finish and the installation of lighting 
fixtures, station control equipment and esca- 
lators. The value of construction work com- 
pleted to Dec. 1 is $39,299,864, exclusive 
of engineering and right-of-way costs, but 


Along Atlantic Ave. (above) a 5-mi. long section of the Long Island R. R. is being 
placed underground to eliminate 20 grade crossings in the New York area. On the Rock- 
away project (below) a 5.5-mi. section is being transformed into an elevated structure to 
eliminate 39 crossings. Included in the latter project is construction of 4.8 mi. of new 4-lane 
asphalt roadways between and adjacent to the elevated structure. 
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including station construction, 77,750 ft. 
of single tubes, and important equipment 
items that are already in place. Additional 
construction work under contract totals 
$5,230,897. New contracts awarded during 
the year aggregate $5,002,900. 

To meet the exigencies of construction 
under defense conditions, the subway de- 
partment important parts of its 
construction program, including revision of 
specifications to eliminate or reduce use of 
critical materials, and adoption of a spe- 
cial type of contract (ENR, Oct. 29, 1941). 


revised 


LINCOLN TUNNEL, New York City - 
Construction is again in progress on the 
Lincoln Tunnel under the Hudson River 
where only one tube of the twin tubes 
originally driven is open to traffic. An 
approach plaza is being opened up on the 
Manhattan end (the New Jersey approach 
was completed in the original construc- 
tion) and the ventilation buildings are 
under contract but construction on them 
is not yet under way. Contract for road- 
way paving and other work to complete the 
interior of the tunnel will be let in time 
to assure completion when the other facili- 
ties are ready. 


BATTERY-BROOKLYN TUNNEL — The 
Battery-Brooklyn Tunnel, connecting the 
lower tip of Manhattan with Hamilton Ave. 
in Brooklyn, has advanced to the tunnel 
driving stage. The shafts in both Man- 
hattan and Brooklyn have been completed 
and driving of the twin tunnels from these 
shafts have begun. Bids on a construction 
and ventilating shaft at the tip of Gov- 
ernor’s Island and on tunnel driving each 
way from that shaft to meet the Brooklyn 
and Manhattan headings were called late 
in 1941 but were cancelled after war was 
declared. Present plans are to proceed 
with the shield driving from the Brooklyn 
and Manhattan shafts as only a small 
amount of critica] material will be required, 
most of the cast-iron lining having been 
fabricated under contracts Jet late in 1940. 
The date of compyetion is uncertain. Be- 
fore priorities began to affect the work, 
completion was scheduled for 1944. 
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Official U. 8. Navy Photo 


Two thin barrel-shell-roof hangars with main arch ribs of 294-ft. span and 81-ft. rise under construction for the Navy at San Diego, Calif. 
Footings for the two-hinged arch ribs are supported on piles and tied together by bridge strands. 


BUILDING PROJECTS OF 1941 


ABouT TWO-THIRDS of all construction ex- 


penditures last year were absorbed by 


building projects, for the most part huge 
industrial establishments for the manu- 
facture of war materiél. Tied thus to our 
national defense, nearly every one of 
these projects is of national interest and 
these pages. 


therefore a candidate for 


Space limitations precluding such an ex- 
tensive coverage, a group of typical exam- 
ples of various building types is presented 
as an alternative. Enough of both the 
usual and the unique is given that the 
structures shown may be fairly considered 
to represent what the year developed in 


the field of buildings. That variety, tech- 


nical excellence, spectacular quality and 
substantial construction are reflected by 
this typical group of buildings should be 
a source of pride to all engineers and 
construction men. Designed and built un- 
der rush schedules, the buildings measure 
up and in some instances surpass any- 
thing that has been done more leisurely. 


Samuel H. Geottscho Photo 


The National Gallery of Art (above) in Washington was officially opened March 17 by President Roosevelf as gift to the American 
people from the late Andrew W. Mellon. The structure is 782x303 ft. in plan and is completely air conditioned. 


Boeing's Seattle plant (below) now has over 42 acres under one roof as compared to 150,000 sq. ft. of floor space early in 1940. 


Austin Co. Photo 
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Consolidated Aircraft's Fort Worth 4,000x320-ft. bomber assembly plant is one of largest industrial buildings ever constructed and includes 
the ultra-modern wall design feature of fiber glass mats for insulation. 













Kentucky Intrastate News phot 











Most unusual feature of the new Frankfort, Ky. 
12-story state office building is its all-welded steel 
frame, which required 1,470 tons of structural 
steel. Building has brick exterior walls, is designed 
for future air conditioning, cost $1,250,000, and 
provides 160,000 sq. ft. of floor space. 
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Precast concrete facing was used for Navy's Bethesda, Md. Medical Center (above), including 20-story tower. 





Official U. 8. Navy photo 


Blackout shutters can be installed over the five lines of 10-ft.-high monitors on this new Republic Aviation Corp. plant, which is equipped 
with 42 rows of fluorescent fixtures 500 ft. long. 


William W. Thomas photo 
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Constructing thousands of igloos for storage of live munitions has been one of the 
distinctive features of the defense building program. 


Nation's powder plants required powerhouses like above, 
which houses eleven 5,000-kw. turbo-generators at Charles- 
town, Ind. 


Marble exterior walls, structural glass interior walls, stain- 
less steel trim and air conditioning feature Johnson & 
Johnson factory (right) at New Brunswick, N. J. 


Wide World phot 


Reinforced-concrete walls provide earthquake re 
sistance acting with the steel frame of the Hoover 
Library at Stanford University. 
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Magnolia housing project at New Orleans, a 723-unit development costing $2,500,000, which is typical of the nation's housing program. 


Aerographic photo 
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Engineers and contractors broke all their pre- 
vious accomplishment records with the engi- 
neering construction volume they turned out 
in 1941. This was the eighth successive year 
of gains. Defense was the driving force di- 
rectly responsible for two-thirds of the total 
volume. Military needs more than doubled 
the public building 1940 record and boosted 
unclassified construction beyond the previous 
high, and effective spreading of defense work 
sites produced new high records for construc- 
tion volume in five of the six regions. Public 
awards reached a new all-time pinnacle, and 
private work a ten-year high. In the succeed- 
ing nine pages are the full detailed reports 
of the achievements of construction men in 


1941, together with the goal set for 1942. 


ENR CONSTRUCTION 
VOLUME 


Dollars 


Previous 
High-1940 


Billions 


CONSTRUCTION VOLUME 
CONSTRUCTION FINANCING 

ENR CONSTRUCTION TOTAL 
RESIDENTIAL BUILDING SUMMARY 
CONSTRUCTION EMPLOYMENT 
CONSTRUCTION MATERIAL SHIPMENTS 
CONSTRUCTION COSTS 
CONSTRUCTION WAGE RATES 
CONSTRUCTION MATERIAL PRICES 


Photos by Acme Newspictures, Inc., 
and ENR Staff 





Construction Hits Stride in War Effort 


Tue War Or Nerves and the game 
of playing for time is over, replaced 
by the realities of a grim struggle 
to overtake in production and military 
facilities, enemies with a head start 
of several years of preparation and 
planning. But 1941’s all-time record 
defense construction achievements in 
both volume and speed enable the 
United States to schedule an even 
greater war construction effort for 
1942. 

Defense construction reached al- 
most 74 billion dollars in 1941, 65 
percent of the record $11,396,000,- 
000 estimated for the total of all con- 
struction in the continental United 
States. The year before the defense 
effort accounted for 35 percent of 
the $8,510,000,000 volume. 

Expansion of war production and 
military facilities, which stepped up 
engineering construction dollar vol- 
ume by 47 percent and physical con- 
struction volume by 39 percent, also 
boosted both general business and 
manufacturing to new highs during 


the year. The Federal Reserve Board 
Index of industrial production 
climbed 27 percent over the previous 
high of a year ago, and the Business 
Week Index of general business rose 
26.5 percent over 1940, and 22 per- 
cent over the peak year, 1929. 

The $11,396,000,000 estimated 
construction total was brought about 
by the fourth successive record- 
breaking public volume, $7.200,000,- 
000, and the highest private engineer- 
ing and_ residential construction 
estimated total since 1930, $4,196,- 
000,000. The private total climbed 
6 percent over a year ago, with resi- 
dential building setting the pace with 
an 8 percent gain and reaching the 
highest volume reported since 1929. 
Private engineering construction, 
which includes apartments, hotels and 
industrial facilities, was up 4 percent 
over 1940, which was the previous 
highest estimated total since 1930. 

Estimated federal construction, 
$5,300,000,000, climbed 130 percent 
above the previous high of 1940 as a 


~1. ESTIMATED TOTAL — ALL CONSTRUCTION IN CONTINENTAL UNITED STATES 


Defense Awards 
Boost Total 34 % 
Over 1940 


Billions of Dollars 
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result of the emphasis placed on d: 
fense work. State and municipal vo 
ume estimated at $1,900,000,00: 
declined 15.5 percent from 194( 
These estimates of public and privat. 


2. CONSTRUCTION AT PEAK 


construction are shown in both table 
and chart form in Chart 1. 

The ENR Construction Volume In- 
dex (the measure of physical con- 
struction, dollar volume adjusted fo: 
changes in cost) rose to 375 in 1941. 
a 39 percent increase over the 1940 
average of 269, base 1913 — 100. 

Close to $8,000,000,000 in new 
construction funds were made avail- 
able to the industry during 1940, 
more new money than in any other 
year in history. This huge financing 
volume more than doubled last year’s 
mark. Consistent with the increased 
emphasis on defense, over four-fifths 
of the funds, $6,514,368,000, were 
for federal projects. Cost of financing 
declined for all types of high grade 
bonds from the low rates of 1940. 

Construction costs averaged a 6.5 
percent increase over a year ago, and 
building costs climbed 4 percent ac- 
cording to ENR indexes measured by 
changes in wages rates and material 
prices only. (On jobs subject to 
emergency conditions of overtime, la- 
bor scarcity, low labor efficiency, etc.. 
ratios of cost increases are higher. ) 
Labor rates for common labor rose 
6 percent over their average for the 
preceding year, and the skilled labor 
average was up 1.5 percent. The 
lumber component of the cost index 
at the year end topped the January, 
1941 figure by 11 percent. 
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The outlook for 1942 


Before Pearl Harbor, tentative con- 
struction volume estimates for 1942 
were set at $9,500,000,000, a decline 
from the $11,400.000.000, record of 
1941. This decline was all in non- 
defense, “non-essential” construc- 
tion, affecting chiefly residential 
building in non-defense areas and 
local public works. This estimate in- 
cluded an increase in defense con- 


struction. 
Immediately after Pearl Harbor 
this $9,500.000.000 estimate was 


stepped up to $10,000,000,000, and 
may be subject to further increase up 
even to 1941 volume when the mili- 
tary strategy to be adopted reveals 
itself and as new facilities for prose- 
cuting the war are put under con- 
struction. War construction will be 
the dominant factor in 1942 
struction, probably accounting for 80 
percent of the total estimated volume. 

The recent $10,000,000,000 appro- 
priation act passed directly after our 
formal war declaration includes al- 
most $2,500,000.000 for construction 
of war plants, naval shore establish- 
airports, 


con- 


ments, defense housing, 
army air fields, etc. This huge con- 
struction fund, except for last minute 
changes, however, was based on pre- 
war needs. Further large requests for 
funds to prosecute the war are ex- 
pected in January. Already in process 
of legislation is the request for $845,- 
000,000 to expand shipbuilding and 
repair facilities, and it is possible 
that additional funds may be asked 
for army cantonment facilities. 

Defense housing 
passed the billion-dollar mark in late 
December with the $600,000,000 
made available. $300,000,000 in the 
National Defense Emergency Appro- 
priation Act of 1942, and $300.- 
000,000 in the Third Supplemental 
National Defense Act of 1942. An 
additional $150,000,000 was appro- 
priated for local public works, dou- 
bling the program that was just get- 
ting under way late in 1941. 

These large appropriations, com- 
bined with wunexpended _ balances 
from the 1941 program, and forth- 
coming funds, insure a near-record 
level of construction during 1942. 

Construction costs began the new 
year with increased wage rates, and 
minor gains in lumber. The establish- 
ment of price ceilings on major con- 
struction materials is expected to 
hold the material component of the 


appropriations 
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index close to present levels for 1942. 
but labor costs are less predictable 
and at this writing not being subject 
to set ceilings. — 

In the succeeding sections of this 
statistical review of 1941, pertinent 


data on construction financing, re- 
corded engineering construction, resi- 
dential building. employment trends, 
material shipments. costs and wage 
field are 


rates in the construction 


reported in greater detail. 


Construction Financing 


3. SOURCE AND VOLUME OF 
NEW CONSTRUCTION MONEY | 


w=, Federal emergency 
LZ financing of non- 
federal Public Work 


oO Regular federal 
appropriations 


Federal emergency 
financing of non- 
federal Private Work 
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CONSTRUCTION FINANCING in 1941, 
$7,895,129,000, topped the preceding 
year's volume by 103 percent. The 
bulk of the total, $6,514,368,000 was 
for federal construction, 186 percent 
greater than the government funds 
provided in 1941. Corporate expan- 
sion funds received from bond issues 
and from federal agencies gained 19 
percent over a year ago. State and 
municipal construction financing 
dropped 41 percent and federal-aid 
for highways, $163,000,000, a sum 
that must be matched by state financ- 
ing, was 1] percent below 1940. 

Cost of construction 1 
measured by high-grade bond yields 
continued to decrease in 1941 for 
U. S. Treasury, state and municipal, 
railroad, industrial, and public utility 
bonds. Yields of municipals were 16 
percent under the previous all-time 
low of a year ago, and treasury bond 
yields also reached a new low. In- 
dustrial and public utility bond yields 
were each down 2.5 percent, and rail- 
roads were off 3 percent. 

The 1941 annual average yields 


money as 


January 15, 1942 








4. COST OF FINANCING 
MEASURED BY BOND YIELDS 
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for the various types of high-grade 


bonds in percent are: municipal, 
2.10; industrial, 2.50; public utility, 


2.69; and railroad. 3.16. 


1II—NEW CONSTRUCTION CAPITAL 


(Millions of Dollars) 


.Cor- State and 

porate Municipal Federal Total 

1925 $1,966 $1,352 $3,318 
1926 1,824 1,344 3,168 
1927 1,784 1,475 3,259 
1928 1,568 1,379 : 2,947 
1929 1,758 1,418 g 3,176 
1930 2,032 1,434 3,466 
1931 787 1,235 2,022 
1932 159 561 720 
1933 292 1,091f - 1,383 
1934 77t 1,011¢ 194 1, 282 
1935 47t 1,337¢ 1,354 2,738 
1936 251 698} 691 1,640 
1937 518T 738} 946 2,202 
1938 4571 1,902¢ 1,345 3,704 
1939 3041 783 1,318 2,405 
1940 6241 805t 2,466 3,895 
1941 741t 477t 6,677 7,895 
Note:—Federal appropriations include federal- 


aid highway, WPA, and regular departmental 
appropriations for construction. 

+ Includes $237,000,000 RFC and PWA loans 
'33: $55,000,000, '34; $9,000,000, °35; $807,000 
'37; $76,106,000 REA, $4,500,000 RFC loans, '38; 
$89,000,000 REA and $400,000 RFC loans, '39; 
$40,000,000 REA and $193,000,600 in RFC loans 
'40; $100,500,000 in REA and $282,000,000 in 
RFC loans in ‘41 

t Includes $814,000,000 RFC and PWA loans 
and grants, ‘33; $580,000,000, 34; $808,000,000. 
'35; $164,700,000, '36; $207,000,000, °37; $723, 
265,000 PWA, $99,844,000 RFC, $320,986,000 
USHA loans, ‘38; $216,000,000 in USHA loans, 
39; $219,000,000 USHA, $5,000,000 RFC loans 
in ‘40; $30,000,000 in USHA, $6,900,000 in RFC 
loans in ’41 
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ENR Construction Near Six Billion 


ENGINEERING CONSTRUCTION awards 
recorded by ENR in 1941 climbed to 
$5.868.699.000, the highest volume 
in history, and 47 percent above the 
previous all-time mark of 1940. Of 
this total. $3.823,397.000. or 65 per- 
cent, defense The 
ENR total includes all engineering 
construction in United 
States as reported in Table III and 
Chart 6. 

Public awards $4,690,- 
617.000. boosted to a new record by 
defense work. and 66 percent above 
the former high of 1940. Defense 
was responsible for $3.405.798.000 
or 73 percent of this total. Federal 
work. $3.500.488.000 climbed to a 
new peak, 141 percent over the 1940 


construction. 


is 


continental 


reached 


total, and was responsible for the 
public gain as state and municipal 
awards, $1,190,129,000. were 13 per- 
cent below a year ago. 

Private construction, $1,178.082.- 
000, topped the preceding year by 
1.5 percent and was the top figure 
reported since 1930. Of this, $417,- 
599,000 was direct defense construc- 
tion, 35 percent of the total. 


Two new marks set 


Almost two-thirds of the record- 
breaking 1941 recorded construction 
activity was concentrated in public 
buildings and unclassified construc- 
tion, with both classes of work rising 
to new heights. Public buildings 
amounted to $2,785,585,000, a 133 


5. ENR CONSTRUCTION GAINS 47% 
SETS NEW ALL-TIME MARK 


Defense Awards 
65 % of Reported Total 


0 Public 
@ Private 


* Defense construction 
contracts awarded 


~ 


Billions of Dollars 
~ w 


percent increase over 1940. Nine- 
tenths of this award total, $2.511.- 
893,000. was for defense projects, 
$1.363,673,000 in government-owned 


III—ENGINEERING CONSTRUCTION REPORTED IN 1941 BY ENGINEERING NEWS-RECORD 


(Thousands of Dollars) 


Minimum contracts reported: Waterworks, excavation, drainage and irrigation, $15,000; other public works, $25,000: industrial buildings, $40,000; other buildings, $150,000 


Earth- 


work 


Water- 
works 
451 
356 
90 
212 
10 
2,184 
, 303 
, 333 
2.89) 
2, 564 
501 
7il 


Sewerage 
263 


Bridges 
1,279 637 
638 225 

323 21 
1,392 1,482 
193 373 
8,363 1,455 
12, 188 4,193 
15,769 5,898 
4,031 8,801 
3,153 7,805 
1,616 482 
1,223 80 
123 1,918 
25,915 24,984 
4,036 687 
755 2, 664 
245 26,432 
3,616 5,402 
980 §=13,307 
3,647 1,549 
259 65 
164 1,873 
3,416 2,389 
,082 20,343 
815 16,651 
O15 91,362 
Ohio 4,644 ,464 6, 682 
Ind 2, 2,430 3,878 1,733 
lil 2, 41% 3,555 76 3,078 
Wis 2,215 70 315 
Mich , 293 2,337 355 


States 
Me 
N.H 
Vt 
Mass 
R.1 
Conn 
New Eng. 
N.Y 
N.J 
Pa 
Md 
dC 
Del 
Mid. Atl. 
Va 
W. Va 
n.C¢ 


<> 


723 
713 
782 
2,481 
20,212 
10 , 997 
3,600 
1,526 
90 


36 425 


422 


000 

, O83 
106 
971 
O58 
2,424 
, 285 
497 
566 


1,365 1 
301 
235 

2,084 
302 
44 
785 

,214 

1, 563 

8,755 


Ga 
Fla 
Ala 
Miss 
La 
Ky 
Tenn 


South 


Mid. West 
Minn 


lowa 

Mo 

Ark 

N.D 

Ss. D. 

Neb 

Kan 

Okla 

Tex 

Mont 

Wyo 

Colo 

N.M 

W. of Miss. 
Idaho 

Utal 

Ariz 

Nev 

Was! 

Ore 

Calif 

Far West 
U.S. 1941 
UL 5. 1940 
©, Gain “41 °40 
Canada ‘41 
Canada ‘40 


140 


14,137 
3,192 
833 
1,904 
232 
83 

29 
952 
308 
1,049 
7,841 
198 
95 
470 


17,186 


270 
1,016 
595 
190 
619 
549 
6,496 
9.735 


715 
715 
222 
2,356 
782 
5,926 
10.934 
76.698 88.719 
69,704 91,467 
16 3 


3,004 1,963 
2,880 2,163 
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625 
3,279 
3,708 
2,301 

833 
136 
509 
619 

822 

,499 
5,647 

454 

358 

048 

54 
267 
373 
96 
477 


12,163 
2,107 
2,024 
6,215 

16,034 


232 
1,611 
322 
75 
12,382 
666 
167 
2,268 
66 
44,169 
10,989 
497 
1,829 
23 
9,431 
6,184 
4,234 39,397 
6.618 68.350 
111,628 245,221 
130,151 234,285 
7 5 


1,835 1,979 
3,734 2,684 


"925 
513 


BUILDINGS 

Streets ——— 
and Indus- Com- 

Roads trial mercial 


25 1,785 1,500 
267 485 526 
845 450 300 
,560 15,001 
, 246 a 
O11 22,891 
354 «645,040 
568 48,622 
107 = 26,390 
158 54,161 
201 14,175 
, 596 3,270 
411 575 
041 ,233 
, 933 3,616 

485 

,393 
2,278 
2,302 
5,069 

, 258 

125 
765 

964 

, 993 

, 248 
2,915 

395 

443 

, 246 

, 106 


Un- 

Public classified 
4,583 26,211 
11,056 6,610 
802 538 

3, 37,464 19,644 
,428 2,18 11,683 10,752 
40,274 4,660 
105 , 862 68 515 
111,928 

40 ,947 

28 , 850 


tom stom 


— moh _ 
S-ww SS s 


,085 
9,406 
,388 
2,599 

, 898 
7,312 
5, 879 

5, 756 

3 639 
5,480 
5,447 

, 889 
145,015 
136,577 
128 ,318 
58 ,035 
94,775 
562,720 
31,402 
44,612 
132,665 
70,590 
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>, 503 
548 
9,449 
295 
5,792 
5, 106 
5,878 
3,757 
031 
2,987 
625 
5,340 
, 264 
9,498 
,912 
16,305 
52,931 


1,117 
9,326 
44,621 
63706 
320,599 
531 
2,178 
15,041 
11,713 
748,101 
2,689 
60,051 
12,466 
23/180 
61,247 
26,240 
150, 134 
336 007 


2,750 
47,965 
18,928 

117 ,353 
210,295 


5, 109 
230 
85,088 
93 687 


3,835 
2" 665 
48/238 
57.990 
582,847 496,176 485,683 2,785,585 996,142 3,500,488 1,178,082 4,690,617 5,868,699 


678,172 
14 


12,304 
17,930 


594,064 400,171 
7 21 


92,906 12,190 
64,676 15,980 


1, 196 , 257 
133 


49 509 
67 , 186 


602 ,972 
65 
86,842 
75,386 
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Federal 
Gov't 
Work 

23 ,458 


52,663 
17 ,065 
38,501 
150 , 466 


120,635 
54,777 
84,752 


552 ,936 
33 ,476 
42,477 

135,545 
93,129 


494 
9,922 
45,290 
86,977 
382,930 
1,481 
2,764 
955 


46 , 836 
255 ,465 
528 322 


1,451,726 


ENGINEERING 


All Construction 


Public 
29 ,688 
21,042 

,467 


1940 
Total 
14,820 


Private 
10 446 


335 


166 , 888 
58,741 
14,404 

4,502 
481,735 
105 ,092 
21,313 
98 ,849 
31,506 
108 , 877 
56,792 
161,131 


64,849 
46 362 
69 ,561 
148 834 
68 ,502 
44,113 
53 ,300 
39,070 
120,450 
853,254 
217 ,526 
146 ,369 
210,304 
49 , 233 
119,510 
742 ,942 
33 ,816 
55,214 
100 , 192 
24,291 
9,126 
7,096 
32,139 
36,986 
35,422 
292 , 642 
19,293 
8,980 
35 356 
11,669 
702 ,222 
7,168 
18,973 
26 ,090 
6,801 
95,811 
30 , 202 
308 ,303 
493,348 


143,775 


137,520 
1,245,275 


245 ,078 
196 ,720 
231,759 
109 , 123 
125 ,950 
908 630 
73,875 
74,672 
189 , 748 
109 ,983 
6.600 
9,934 
28,121 
73, 138 
111,892 
585,912 
12,331 
14,569 
36, 172 
18 ,230 
1,345,177 
23,381 
74,596 
37, 182 


1,113,359 


195,729 
172 ,026 
173,673 
81, 466 
109 , 394 
732 ,288 


67,091 


49,349 
24,694 


17,506 
1,177,932 
19, 164 
72,771 
33 ,993 
30,176 
122, 107 
59,072 
313,145 
650 428 


167,245 


4,217 
1,825 


196,119 
1, 162,254 2,824,989 3,907,243 
15 66 


122,248 140 , 284 262 ,532 
90 026 162 593 
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6. — AND LOCATION OF ENGINEERING CONSTRUCTION REPORTED BY ENR 
- TRENDS BY CLASS 


Dollar Volurne 
ae % Of US Total Defense 
[ere in each class |_} Construction 


2800 Public Buildings 


Millions of Dollars 
% of U.S. Total 


Millions of $ 
% of U.S. Total 


Commercial Building 
and Large-Scale 
Erewate Housing 


Millions of Dollars 
% of U.S.Total —— 
Millions of Dollars 
g 


Millions of Dollars 


» 
b 
= 
° 
ah 
6 
© 
£ 
= 
: 


% of US.Total —— 
% of U.S. Total —— 
% of U.S. Total 


TRENDS BY LOCATION 


= of Mississippi New England 


Far West 


s 
% of US.Total 


Millions of Dollars 


Millions of $ 
g : 


3 
Millions of Dollars 


% of U.S.Total —— 


Millions of Dollars 


e 
% of US.Total —— 
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privately-operated factories, $284,- 
898,000 in federally-owned and op- 
erated plants, $274,181.000 in bar- 
racks, camps and cantonments, $194,- 
315,000 in defense housing, and 
$394,826,000 in other military build- 
ings. 

Unclassified construction, which 
includes airports, airbases, shipyards 
and shipways, pipelines, communica- 
tion lines, and other military and 
private installations so vital to the 
war effort, totaled $996,142.000, a 
gain of 65 percent over a year ago. 
Four-fifths of this unclassified volume 
was for direct defense construction. 

Private industrial building, $496,- 
176,000, dropped 16.5 percent below 


a year ago, but production facilities 
financed by federal funds, $1,363,- 
673,000, brought total industrial ex- 
pansion to $1,859,849,000 for 1941. 
Approximately half of the expansion 
volume, $892,573,000, was for plants 
in the chemical industries; $402,- 
557,000 was for machine and ma- 
chined-part plants; $276,773,000 
for airplane and aircraft engine fac- 
tories; $91,807,000 for metal refin- 
ing and rolling mills: and $86,180,- 
000 for public utilities. 


Waterworks projects gain 


Waterworks construction, $76,698,- 
000, rose 10 percent over last year 
due primarily to $22,408,000 in 


awards in military and _ industria! 
defense areas. Earthwork and drain 
age, $245,221,000, climbed 4.5 per 
cent above the preceding year as a 
result of the $80,139,000 for defens: 
work. Commercial building and 
large-scale private housing, $485, 
683,000, the only other class of work 
to report a gain, was 21 percent 
higher than in 1940. 

Street and road lettings decreased 
14 percent from a year ago, and 
bridge construction was 7 percent 
lower. Sewerage awards were 3 per- 
cent under their last year’s total de- 
spite the fact that $17,448,000 for 
defense projects were included in the 
volume. 


IV—CONTRACTS FOR PRIVATE INDUSTRIAL BUILDING CONSTRUCTION BY INDUSTRIES 


Transportation Service 1927 1928 1929 


1. Railroads 

2. Automotive 
Public Utilities : 
Process Industries (a) 
Food Industries (b) oo 
Metal Refining and Rolling 


Metal Working Plants 


1. Auto Factories* 
2. Aircraft Factories 
3. Foundries 

4. Mach. and Mach. 


Parts (c) 


$37,181 
64,373 
82,591 
32,957 
19,014 


$23 ,022 
43 , 860 
67,415 
30,827 
26,847 


$28 ,962 
151 ,033 
122,048 
32,138 
48 ,920 


14,818 
4° 150 


4,361 
4,752 
6,985 


11,503 17,044 


Textiles (excluding rayon) 46,134 9,108 9,705 


Wood Industries. 3,204 2,652 4,857 


Miscellaneous 


1. General Factories 
2. Refrig’n. and Cold 


Storage i 


65,670 75,989 110,311 


4,288 10,817 


3,327 


Total 


* Auto factories for years 1925, 1927, 1928 and 1929 are included under “Automotive ” 


(a) Includes Distiieries. ; 
(b) Includes Breweries and Wineries. 


$18,090 
52,741 


$321,315 $355,187 $547,313 $331,171 $165,75¢ 


(Value in Thousands of Dollars ENR Reports) 


1934 1935 
$909 $712 
5,655 4,173 
1,741 7,577 
21,922 
20,674 
31,609 


1932 
$1,108 
9,562 
22,800 
19 ,002 
14,385 
745 


1933 
$3 ,621 
10,288 
14,290 
4° 203 
50,038 


6,979 


1930 1931 


$10,479 
40,813 
24,679 
14,311 
3,515 


86 , 137 404 

34,655 
19 ,655 
59,075 


21,289 
34,083 


380 3,120 
2,230 75 
, 146 , 686 


3,735 
418 
188 


331 
128 
465 


3,553 

425 
1,952 
6,374 11,079 
3,300 


1,400 


5, 639 5,220 2,848 


,427 2,047 2,781 2,216 


726 595 2,296 999 


14,752 
500 


26,118 


278 


87,274 53,181 12,646 


613 


14,618 


9,727 4,099 490 


$93,064 $152,376 $105,192 $172,467 $309,477 $477,298 $152,098 $282,980 $594,064 2,508 $496, 


Transportation Service. 


1936 
$1,690 
5,127 
577 42,481 
81 ,627 
28 , 639 
65,505 


45,344 


1939 
$1,447 
4,114 

, 822 
8,239 
3,049 
2,340 


1937 1938 


$2,417 $2,546 

8,431 4,250 
70,765 37,658 
111,246 45,529 
36,248 13,838 
111,426 8,590 


123 , 165 
28 , 292 


66 ,390 


5,535 
137 ,656 
2,050 


, 763 
312 
890 


,030 


,562 

037 

819 
48 ,446 

1,931 42 

2,890 41 

61,511 577 

417 


23 ,760 
1,011 


24,744 
800 


49 ,065 


209 585 11 


(c) Includes Radio Plants. 


ae 
7. FACTORY EXPANSION IN STRATEGIC INDUSTRIES 


Machine and Machined 
Part Plants 


Millions of Dollars 


Aircraft and Airplane 
Engine Factories 


ilions of Dollars 
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Privately-owned 
and operated 


Chemical Plants 


_ (Process Industries) 


Millions of Dollars 


F | Federally- ok 
privately- cpanel 


Millions of $ 


Metal Refining and 
Rolling Mills 


Millions of $ 


: Millions of Dollars 
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8. UNCLASSIFIED CONSTRUCTION IN THE UNITED STATES — 1941 


Unclassified Public 
$ 805,717,000 


Unclanestes Private 


> 


E1000 | (Sige 


Municipal 


Millions of 
Dollars 


1941-Total 





All regions gain 


Every section of the country re- 
ported substantial gains over 1940, 
and five of the six regions rose to 
new highs. West of the Mississippi, 
$1,345,177,000, climbed 92 percent 
over last year’s peak; Southern 
awards, $1,245,275,000, were up 46 
percent over the record of a year 
ago; Middle Atlantic, $1,211,361,000, 
rose 27 percent in the year to the 
highest total reported since 1930; 
Middle West, $908,630,000, gained 
22 percent over 1940 and topped the 
1928 peak by 12 percent; Far West, 
$846,547,000, was up 72 percent over 
the preceding year’s high; and New 
England, $311,709,000, exceeded 
1940 by 28 percent, and the former 
record of 1930 by 18 percent. 

West of the Mississippi states led 
the nation with 22.9 percent of the 
total engineering construction for the 
year. The South was again a serious 
challenger, being responsible for 21.2 
percent of the total. Then came Mid- 
dle Atlantic, with 20.6 percent; Mid- 
dle West, 15.5 percent; Far West 
14.4 percent; and New England, 5.3 
percent. 


Residential building 


Estimates of dwelling construction 
for 1941 stated that 615,000 new 
units were placed under construction 
in rural non-farm areas. This was 
the greatest number of units pro- 
vided in any year since 1928 accord- 
ing to the Bureau of Labor Statistics, 
and it topped last year’s total by 14 
percent. 

The 21 percent increase in one- 
family dwelling unit construction 









was responsible for the gain over 
1940, as two-family and multi-family 
units were 1] and 14 percent lower, 
respectively, than a year ago. 

Approximately 96,000 units, or 16 
percent of the non-farm dwelling 
unit total, were publicly financed in 
1941. Defense workers’ and military 
personnel housing made up 76 per- 
cent of the public total, and USHA- 
financed non-defense projects made 
up the balance. In 1940, 73,533 
units were publicly financed, of which 
23,785 units were constructed for 
defense purposes. 

Every section of the nation, except- 
ing the Mountain states, registered 
housing gains over last year, and all 
city-size groups reported increases. 
The greater gains were reported in 
smaller-sized cities and rural non-farm 


9. FH A MORTGAGES 


(Selected for Appraisal) 
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areas, due to the emphasis on defense 








housing in new production, training 
base and military operations areas. 

FHA mortgages selected for ap- 
praisal reached $1,400,000,000 for 
the year, up 10 percent compared 
with 1940. Of this mortgage volume, 
approximately $1,115,000,000 was 
for new home construction, 13 per- 
cent above the 1940 mark. 

The share of mortgages for new 
home construction has risen steadily 
since 1938. In that year, 58 percent 
of the mortgage volume was for new 
building. In 1939 it rose to 70 per- 
cent; in 1940 to 78 percent; and in 
1941 to 80 percent. 


Building permits 


Building permits issued during the 
first eleven months of 1941 were 9.6 
percent higher than in the corre- 
sponding period last year and the 
peak volume since 1930 according to 
Dun and Bradstreet’s records for 215 
cities. All sections of the country ex- 
cept the Middle Atlantic and South 
Atlantic states reported gains over 
the 1940 period. The Pacific states 
and New England recorded the great- 
est increases, 41.1 and 20.2 percent 
higher, respectively, than in the pre- 
ceding year’s period. 

The Bureau of Labor Statistics re- 
ported a 9.5 percent increase in total 
building permit valuations for the 
eleven-month period, with new resi- 
dential building 16 percent higher; 
non-residential construction up 0.6 
percent; and additions and alterations 
up 7.8 percent. These statistics are 
based on 2,142 reporting cities. 


10. DWELLING UNITS PROVIDED 


{Non-farm Areas) 







Type of Dwellings 
«& One- family 
Oo Two- family 
OC Muiti-famity 
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Employment and Materials 


CONSTRUCTION EMPLOYMENT climbed 
sharply in 1941, increasing 35 per- 
cent over the preceding year accord- 
ing to Bureau of Labor Statistics 
estimates. This gain, based on ten- 
month figures, brought the current 
employment average to 1,804,000 
men per month, just about on a par 
with the 1929 average of 1,806,0Q0. 

Employment in the construction 
field rose steadily during 1941 with 
the exception of a minor decrease in 
March. At the opening of the year 
it was estimated that 1,623,000 men 
were employed. The latest available 
figure, October, revealed 1,980,000 
workers. 

This 35 percent gain in construc- 
tion employment compares with to- 
tal employment in non-agricultural 
fields which averaged 38,594,000 men 
for the ten-month period, an 8 per- 
cent increase over 1940, and 6 per- 
cent higher than the 1929 level. In 
January, total-employment was esti- 


mated to be 36,621.000 men. By 
October, with an unbroken rise dur- 
ing the intervening months, the fig- 
ure reached 40,749,000. 


Material shipments rise 


Shipments of major construction 
materials were substantially higher 
than in 1940, reflecting the tremen- 
dous demands made on this phase 
of the construction industry by the 
defense program. 

Fabricated structural steel ship- 
ments at the end of eleven months 
were up 52 percent compared with 
the total for the corresponding period 
last year, and were headed for the 
highest volume reported since 1928. 
Portland cement climbed 28 percent 
over the shipment total for the eleven- 
month peried in 1940, and it is esti- 
mated that the total will reach 166,- 
000,000 barrels for the whole of 
1941, the highest volume since 1929. 

Lumber shipments at the end of 


ten months increased 13 percent 0. ; 
the volume for the 1940 period. P 
duction is expected to reach 30 | 
lion board feet for the year, 13 p 
cent over the preceding twelve-mor 
total, and the highest peak in | 
past twelve years. 

Asphalt prepared roofing sh 
ments for the opening nine mont})- 
were 31 percent higher than in t)), 
similar period last year. 

Production of steel ingots fi: 
eleven months, 75,764,000 net ton- 
has already topped the record volun, 
of a year ago, and a gain of 23 per- 
cent over the 1940 total is 
pated. 

The Department of Commerce In- 
dex of construction material ship 
ments, based on 1929 as 100, aver- 
aged 108.6 for the ten months of 
1941, 23 percent above the same 
period last year. 

All indications at present are that 
war construction will take most of 
the available supply of construction 
materials in 1942, and materials will 
be hard for civilian users to obtain. 
except for a few restricted classes of 
work. 


antici- 


V—OUTPUT OF VARIOUS CONSTRUCTION MATERIALS FOR TEN-YEAR PERIOD 


Basis 
Production 
Shipments 
Production 
Shipments. . 
New Orders.. 


Lumber 

Cement. . 

Steel Ingots : 
Fabricated Structural Steel... . 
Fabricated Steel Plate 


Thous 
Thous. 


Unit 
Millions Bd. ft. 
Thous. B 
Thous. net Tons. . 


bi. . 80,529 


1932 
10,824 


1933 


14,700 
64,086 
14,922 25,305 
942 828 
162 198 


1934 


15,492 
75,917 
28 ,671 
1,033 
242 


1935 
19,539 
74,936 
37 ,428 

1,095 

258 


1936 
24,355 
112,566 
52,425 
1,548 


114,010 


1937 
25,997 


1938 
21,646 
106 ,533 
55,443 31,071 
1,660 1,159 
429 285 


1939 
24,976 
122,291 
51,585 
1,440 
357 


1940 1941° 


26,966 30,528 

130,315 166,000 

66,982 82,560 
1,516 2,264 
+ 


Thous. Ib 
Millions 
Thousands ss 
Thous. squares 


Shipments... .. 
Shipments... .. 
Shipments There 
Shipments 23 ,220 
t Temporarily discontinued. t Not 


Explosives 

Common Brick 

Vit. Paving Brick... 
Prepared Roofing 


* Estimated Totals. 


297 ,730 
952 


387,805 320,259 

1,806 1,537 
79,716 84,887 
29,942 34,610 


372,470 

1,966 
68 ,439 
34,144 


406 ,671 
1,908 
56,116 
32,706 


227,508 249,366 eae 51,082 
eee ‘ 

87,216 62,528 
24,000 26,052 


currently reported on comparable basis. 


9,200 


12. MATERIAL SHIPMENTS AT NEAR-RECORD LEVELS 
£3 1940 Bos - 


Fabricated Structural Steel 


c.) 


Federal and 
State Highway 


Employment 
(FWA-PRA) 


100 ry ee , ‘¢ em 


if 
= 


Thousands of Tons (A.1S. 


index of Construction 
Material Shipments 
(unadjusted) 


Index — 1935-39 
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Construction Costs . 


ConsTRUCTION Costs continued up- 
ward in 1941 and increased 6.5 per- 
cent over the average for 1940 as 
measured by the ENR Construction 
Cost Index based on wage rate and 
material price rises alone. The in- 
dex started the year at 249.69 and 
after a gradual climb stood at 252.40 
in April, a rise of 1 percent. By the 
end of the year, however, it rose to 
266.16, the highest value since June, 
1920, and 7 percent over the value 
at the outset of 1941. 

The lumber and common labor 
components were responsible for the 
increase as steel and cement cost fac- 
tors in the index were unchanged. 
The lumber component was fairly 
stable during the first seven months 
of the year, with only minor month- 
to-month changes. From that point 
on, however, it climbed sharply and 
in December was 11 percent above 
the January, 1941 figure. 

The common labor factor contin- 
ued to rise steadily all during the 
year, and at the end of 1941 had 
climbed 8 percent over the opening 
month’s value. 

The ENR Building Cost Index 
average for 1941, 211.46. was up 4 
percent over the preceding year. This 


index began the year at 207.94 and 
reached its peak value, 216.54 in 
November, then receded to 216.37 
at the year end. The skilled labor 
component of the index rose 3.5 per- 
cent during the course of the year. 

A comparison of the latest avail- 
able values for ENR and three other 
general cost indexes with their re- 
spective December, 1940 figures 
(Table VI), revealed a similar trend 
for all. The only difference was in 
the size of the increase reported. 
The American Appraisal Co. and the 
Associated General Contractors In- 
dexes were each up 5 percent, and 
the E. H. Boeckh Co. index for New 
York City was up 1 percent. 

Contractors’ indexes climbed more 
sharply than general cost indexes. 
These take into account invisible cost 
factors such as labor efficiency, in- 
creased overtime work. higher freight 
rates for longer shipping distances, 
and delayed deliveries. The Austin 
Co. Index rose 19 percent over the 
December, 1940 value. Aberthaw Co. 
Index was up 10 percent for the 
year; and in the eight months 
from December, 1940 to August, 
1941, the Turner Co. Index increased 
11 percent. 


Construction wages rise 


Common labor wage averages in 
the construction field reported by 
ENR for twenty cities began 1941 
at 71.le. per hour and rose almost 
steadily throughout the year, reach- 
ing 76.9c. in December. The result 
was a new record average hourly 
rate of 74.3c. per hour for 1941, 
an increase of 6.3 percent over the 
previous all-time high of last year. 


14. BUILDING COST TRENDS 


VI—CONSTRUCTION AND BUILDING 
COST INDEXES 


GENERAL INDEXES 
Latest 

Dec. Available % 

1940 Index Increase 
E N R Construction... ... 250 268(Jan.) 7 
ENR Building ecmeees 208 217 (Jan.) 4 
Assoc. Gen. Contractors (Bldg.) 193 203 (Nov.) 5 
American Appraisal Co. (Bldg.) 212 223 (Nov.) 5 
E. H. Boeckh (Brick and Steel, 

New York) 254 257 (Dec.) 1 


CONTRACTOR’S INDEXES 
Aberthaw Co. (Blidg.) 195 215 (Dee.) 
Turner Co. (Bldg.) 204 = 227 (Aug.) 
Austin Co. (Bldg.) 172 205 ( Dee.) 


13. ENR CONSTRUCTION AND BUILDING COSTS CLIMB 
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The skilled construction average 


15. LUMBER ONLY MAJOR MATERIAL PRICE CHANGE rate for twenty cities opened 194] 
at $1.469 per hour, and with the 


Structural Steel Shapes = Portland Cement —New York exception of . slight decrease in 
3 Pittsburgh 5 March, and maintenance of previous 
month’s levels in August, October 
and December, increased at a steady 
pace to $1.521 at the year’s end. 

The 1941 skilled labor average, 
$1.495, reached a new peak, 1.5 
percent over the mark set in 1940. 

The common and skilled labor 
wages in manufacturing, based on 
ten-month statistics, increased at a 
much faster pace than common or 
skilled labor in the construction 
field. Manufacturing common labor 
hourly rates gained 10 percent over 

1940, and skilled hourly rates in- 
creased 9 percent according to the 
National Industrial Conference 
Board. 

Real inccme, that is, actual wages 

Yearly Month! . ‘ i . 
Variation Variat in relation to living costs continued 

oo to improve for common construction 
labor, but the skilled workers’ wage 
increases failed to offset the rise in 
the cost of living. The 1941 wage rate 
index for the construction industry, 
based on 1929 as 100, was 136.5 for 

16. LABOR RATES CONTINUE UPWARD TREND common labor and 110 for skilled 
labor, gains of 6.3 and 1.5 percent, 
* 1941 Ten-month Average respectively, over last year. The Cost 
of Living Index computed by the 
N.I.C.B. increased 3.6 percent over 
a year ago. 


Dollars per 100 Lb. 
Dollars per Barrel 


Common Brick New York 


Dollars per Thousand 


ENR Business News 


Construction material prices 


Construction material prices in 
New York, with the exception of 
lumber, remained fairly steady dur- 
ing 1941. Long leaf yellow pine 
opened the year at $72.50 per M ft., 
a Wena stayed at that level through May, 
then climbed to $82.50 in June, a 

price which held through August. 
In September, the price jumped to 
$97.50 and remained there for the 
balance of the year. 


17. COMMON LABOR WAGE GAINS SURPASS LIVING COST RISE — The structural steel base price re- 


mained unchanged throughout the 
CJ Skilled Labor Index WB Common Labor Index year at $2.10 per 100-lb. The Port- 
land cement quotation, $2.15 per 
barrel, not including cost of sacks, 
stayed at that level all during 1941, 
but it was 2.3 percent under the 
1940 average. 

Common brick opened the year at 
$13.00 per M, and with the exception 
of a price of $13.50 in May, June 
and July, remained at that level. 
Cast iron pipe prices, f.o.b. Dela- 
ware River foundries, were un- 
changed throughout the year at 
$49.00 per net ton. 


Cents per Hour 


Manufacturing, 
Common, NICE. 


Lost of Livi 
Index — 


,Thdex — 1929 = 100 
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Call It Luck”. repeated 1000 times! 


Ir you drew a single card from the 
Jenkins File of actual valve perform- 
ances — noted the phenomenally long 
and cost-free service record of the valve 
—you’d be inclined to charge up such 
amazing performance to just plain luck. 

But it isn’t luck, by a long shot! For in 
the same files you’ll find this very same 
kind of performance repeated literally 
thousands of times. From beginning to 
end it’s the same story with Jenkins 
Valves: long years of trouble-free serv- 
ice; long years of saving on mainte- 
nance, 

Have you ever estimated the mainte- 
nance cost of the multitude of valves in 


your plant — or the plants you design? 
When you consider what respectable 
sums the repairs and replacements of 
valves can amount to— and consider 
how this cost is multiplied over the 
years — you'll be convinced that it’s just 


Gs we 


plain sound engineering to depend on 
long-wear, trouble-free Jenkins Valves. 
Especially as you pay no premium for 
Jenkins quality. 

JENKINS BROS., 80 WHITE ST., NEW YORK. 


Bridgeport, Atlanta, Boston, Philadelphia, Chicago, 
Houston. Jenkins Bros., Limited, Montreal; London. 


JENKINS VALVES 


Cover every plumbing, heating and industrial service ... Bronze, 


Iron, All Iron, Cast 


-.. from ¥% in. to 36 in. . 


Steel and Corrosion- Resisting Alloys 


. . from 125 to 600 lbs. pressure. 
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MEETINGS 


ee, 


AMERICAN Society oF Civit ENGI; xs 
annual meeting, New York, N. Y.. in. 


21-23, 1942. 


NaTIONAL SAND & GRAVEL AssN.. - th 
annual convention, Netherland Plaza |{o. 
tel, Cincinnati, Ohio, Jan. 28-30, 112 


AMERICAN Woop PREsERVERS Asso: 14. 
TION, annual meeting, Nicollet Hove. 
Minneapolis, Minn., Jan. 27-29. 


NATIONAL CRUSHED STONE AssocIAtion. 
25th annual convention, Netherland Plaza 
Hotel, Cincinnati, Ohio, Feb. 2-4. 


ASSOCIATED GENERAL CONTRACTORS 0) 
America, 23rd annual convention, Olym. 
pic Hotel, Seattle, Wash., Feb. 16-19. 


AMERICAN CONCRETE INSTITUTE, 38th an- 
nual convention, Palmer House, Chicago, 


Ill., Feb. 17-19. 


AMERICAN Roap BulILpers ASSOCIATION. 
Peabody Hotel, Memphis, Tenn., March 
2-6. 


AMERICAN RAILWAY ENGINEERING Asso- 
CIATION, Palmer House, Chicago, March 
17-19. 


REGIONAL AND LOCAL MEETINGS 


Burtp1nc ConTRAcTOoRS ASSOCIATION OF 
New Jersey, Elizabeth-Carteret Hotel. 
Elizabeth, N. J., Jan. 16. 


ASSOCIATION OF PROFESSIONAL ENGI- 
NEERS OF ONTARIO, annual meeting, 
Royal York Hotel, Toronto, Jan. 17. 


Purbvue Roap ScuHoot, 28th annual meet- 
ing, Purdue University, Lafayette, Ind., 
Jan. 19-22. 


CANADIAN CONSTRUCTION ASSOCIATION, 
24th annual meeting, Seignory Club, Lu- 
cerne, Que., Jan. 21-23. 


OKLAHOMA Society OF PROFESSIONAL 
ENGINEERS, annual meeting, Tulsa, Okla., 
Jan. 23-24. 


Wyominc ENGINEERING Society, 23rd an- 
nual convention, Cheyenne, Wyo., Jan. 
23-24. 


KENTUCKY SOCIETY OF PROFESSIONAL EN- 
GINEERS, annual meeting, Lafayette Hotel, 
Lexington, Ky., Jan. 23-24. 


Texas Society OF PROFESSIONAL ENGI- 
NEERS, annual meeting, Beaumont, Tex., 
Jan. 24. 


ILtinois Society oF ENGINEERS, annual 
meeting, East St. Louis, Ill., Jan. 29-31. 


ANNUAL HicHway ENGINEERING COoNFER- 
ENCE, University of Utah, Salt Lake City. 
Utah, Feb. 2-6. 


CONSTRUCTION ASSOCIATION OF WESTERN 
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DESIGN FOR TIMBER 


Here are listed 470 typical patterns to help you 
replace critical list materials with timber construc- 
tion. ... Triangular roof trusses... scissors and 
cambered fink roof trusses ... flat roof trusses ... 
bowstring roof trusses... factory roof trusses... barn 
trusses and farm buildings... grandstands... distil- 
lery warehouse barrel racks ... bridges and trestles 
... radio, tank, and lookout towers... airplane 
hangars... and they contain ideas for many others 
not directly represented. 


Expert timber fabricating firms are ready to help 
you....On some recent rush jobs prefabricated 
timber trusses by the carload have been sped 2,000 
miles to job sites. ... Others have gone nearby by 
truck. 


TIMBER ENGINEERING COMPANY, Inc. 


Dept L-1 1337 Connecticut Avenue 
WASHINGTON, D. C. 
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SCHRAMM ...a name that stands behind the prod- 
uct! A product that is aiding your Uncle Sam to 
build an army of defense. You'll find them 
every where because owners have found that their 
Long Life ... Light Weight . .. Compact Dimensions 
... Automatic Controls... Efficiency ... and Flex- 


ibility mean profitable contracts. Available for 


either gas or diesel powered and built in sizes 
20, 50, 60, 85, 105, 210, 315, and 420 cu. ft. per minute 
of actual air delivered. ALL SCHRAMMS are water 


cooled for heavy duty work under all weather con- 


ditions, providing the same degree of uniformity in 
cooling, either in extreme hot or zero weather con- 
ditions. Choose SCHRAMM, a product worthy of 


its name. 
Write for Catalog 42-P 


Dealers in all principal Cities 


SCHRAMM INC. 


WEST CHESTER, PA. 


January 15, 
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ENGINEERING 


PENNSYLVANIA, annual meeting and 
ner, William Penn Hotel, Pittsburgh, 
Feb 4. 


Tue Moves, annual award dinner 
business meeting, Roosevelt Hotel. 


York, Feb. 4. 


New Jersey Sewace Works Asso 
TION, 27th annual meeting, Stacy-T) -» 
Hotel, Trenton, N. J., Mar. 5-6. 


Texas CONFERENCE ON Sort MECHANis. 
5th annual meeting, University of Texas 
Austin, Tex., Feb. 6-7. 


MINNESOTA FEDERATION OF ARCHI 
TURAL AND ENGINEERING SOCIETIES, an 
nual meeting. Nicollet Hotel, Minneajv. 
lis, Minn., Feb. 11-14. 


Onto Society OF PROFESSIONAL ENci- 
NEERS, annual meeting, Deshler-Wallick 


Hotel, Columbus, Ohio, Feb. 12-13. 


SOUTHEASTERN State HicguHway Ofti.- 
CIALS, first annual meeting, Grove Park 


Inn Hotel, Asheville, N. C., Feb. 12-13. 


MicuicAN HicgHwaAy CONFERENCE, 28th 
annual meeting, University of Michigan. 
Ann Arbor, Mich., Feb. 18-20. 
SOUTHERN SAFETY CONFERENCE, 4th an 
nual meeting, Roosevelt Hotel, New Or- 
leans, La., Feb. 22-24. 


AND SCHOOL, 
Kansas, Feb. 


Roap SHOW 
Wichita, 


SOUTHWEST 
The Coliseum, 
24-27. 


AssociATION OF HIGHWAY OFFICIALS of 
the North Atlantic States, Hotel Benja- 
min Franklin, Philadelphia, Pa. Feb 
25-27. 


ELECTIONS AND ACTIVITIES 


Erwin Harscu was elected president 
of the Chattanooga, Tenn., Engineers’ 
Club at a meeting held the early part of 
last month. Mr. Harsch succeeds R. B. 
Bayston. Other officers elected were: W. 
E. Mosher, first vice president; R. B. 
Rougelot, second vice president; O. C. 
Kirkman, re-elected treasurer; W. G. 
Davies, re-elected secretary. A Christmas 
party was held by the club at the Hotel 
Patten. 


L. O. Stewart, head of the civil engi- 
neering department at Iowa State Col- 
lege, has written a new vocational guid- 
ance book, “Career in Engineering”, cov- 
ering the needs of high school and junior 
college vocational counselors. 


THe Iowa Master BuiLpers Associa 
TION, at a two-day convention held at 
Des Moines, recently, adopted a resolu- 
tion requesting the federal government 
to “save the building industry” by lift- 
ing priority rulings on steel, copper and 
similar building materials. H. L. Bar 
quist, of Des Moines, who is executive 
secretary, explained that the 100 mem- 
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THANKS, INDUSTRY/ 


WE’VE COME A LONG WAY TOGETHER during 
the past fifty years. We’ve helped America 
through emergencies... and through the great- 
est industrial era in her history. We’ve brought 
the advantages of anti-friction roller bearings 
to the many new and perplexing mechanisms 
of industrial pioneers. The accomplishments 
have been great, the rewards rich . . . for In- 
dustry, for Hyatt, for America! 

Inventive genius and engineering talent have 
guided us through the years. . .the experiences 
of one have helped and improved the other. 
Many design problems have been solved. Many 
application handicaps have been overcome. 
We’ve shown each other many new, better 
ways of doing things. 

Today, on our 50th Anniversary, we feel 
gratified that you are placing Hyatts in ma- 









QUIET 





R 
SiN MECHANICAL ¥ 





HYATT 


ROLLER 
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chinery and equipment of all kinds...in factory 
and field, on highway and railway, in war 
and peace-time assignments . . . that you are 
calling upon Hyatt and Hyatt Roller Bearings, 
more than ever before, to help in upholding 
the excellence of your regular products and 
the products you are building for Victory. 

For this confidence, again we say . 
THANKS, INDUSTRY. Hyatt aims to keep 
pace with you into the future— America’s 
future — building the very best that seasoned 
experience and fresh imagination can pro- 
duce. So let’s set our sights on tomorrow... 
let’s keep going “‘Fifty-fifty for 50 years”... 
and more! 

Hyatt Bearings Division, General Motors 
Corporation, Harrison, N. J., Chicago, Pitts- 
burgh, Detroit and San Francisco. 
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MORRIS MACHINE 


FUTURE? 


We wish we could find a reliable crystal ball to tell us. 


But this we know—and it doesn't require a crystal ball 
to see. The time will come when Uncle Sam will say to 
us, "Well, boys, the nightmare is over. We don't need 
you any more. Now run along, and ‘tend to your own 
knitting.” * 


Until ihat time, our ability to serve you is necessarily 
limited by the demands of our war efforts. 


But when that time comes (and may it come soon), will 
you please remember that we have even increased our 
skill in designing and building the kind of centrifugal 
pumps that have made Morris installations win high 
praise and repeat orders in every industry. 


* Making centrifugal pumps and hydraulic 
dredges—the best in the world, we think. 


WORKS 
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BALDWINSVILLE 
NEW YORK 








bers present did not wish to inter{ 
with defense work, but felt that 
building industry should be given 
vantage of any surplus of these ba 
materials not absorbed by defense nee, 
O. F. Paulson, Cedar Rapids, Iowa, 
elected president succeeding E. W. L.)- 
pert, Boone, Iowa. Other officers elect. 
were: J. Peter Olesen, Waterloo, Iowa. 
vice president; R. W. Scott, Albert Le, 
Minn., secretary; W. F. Kucharo, Des 
Moines, treasurer, and Paul McCorkle. 
Sac City, Iowa, members of the board «{ 
directors. 


C. M. STantey, of Muscatine, Iowa. 


| has been elected president of the Tri 


City section of the American Society of 
Civil Engineers. Other officers are J. \V. 
Hummber, Davenport, vice president; F. 
L. Flynt, Rock Island, secretary and 


| treasurer. 


ENGINEERING and national defense was 
the theme of the annual meeting of the 
Indiana Engineering Council and Indi- 
ana Society of Professional Engineers, 
holding a joint meeting at Indianapolis 
late last month, Participating organiza- 
tions were: Indiana Section, American 
Society of Civil Engineers, Central Indi- 
ana Section, and Fort Wayne Section, 
American Society of Mechanical Engi- 
neers, American Institute of Electrical 
Engineers, and Fort Wayne, Indiana En- 
gineers Club. 

An interesting feature of the meeting 
was an address at the annual banquet 
given by Maj. Francis J. Wilson, of the 
U.S. Army Office of Chief Engineers in 
Washington, on the subject of “Air Raids 
and Protective Construction.” He illus- 
trated his address with lantern slides of 
actual bomb damage in England. Col. 
Henry Hutchings of the U.S. Engineers 
discussed “The Engineering Profession 
and the National Emergency.” A. A. Pot- 
ter, dean of engineering at Purdue Uni- 
versity, spoke on “Defense Training in 
Engineering, Science and Management.” 

Howard S. Morse, vice president and 
general manager of the Indianapolis 
Water Co., and Prof. Charles A. Ellis, 
of the structural engineering department 
of Purdue University, were presented 
life membership certificates in the In- 


| diana section of the American Society of 


Civil Engineers. Col. C. E. Chatfield of 


| Indianapolis was elected president of 


the Indiana Engineering Council. He suc- 


| ceeds W. A. Knapp of Purdue Univer- 


sity. J. V. Smythe of the Indiana State 


| Highway Commission was elected vice- 
| president. 


“CONSERVATION of natural resources, 
with special reference to post-war plan- 


| ning,” was the subject of a special meet- 


ing of the Toronto branch of the Engi- 
neering Institute of Canada, last month. 
The meeting was attended by about 400 
members, friends and guests. Prof. A. F. 
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UNITED STATES PIPE AND FOUNDRY COMPANY 
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* The *‘2-inch by 1l-inch 





Test Bar Test,”’ illustrated 
above, is an acceptance test 
for cast iron pipe. The 
breaking load and deflec- 
tion of the bar, which 
indicate the physical char- 
acteristics of the metal, 
are determined from this test. It is one of 
the routine tests made by this Company to 
insure that the quality of its pipe meets 
or exceeds the requirements of accepted 


standard specifications for cast iron pipe. rs Pa 


cast iron 


* One of a series of controls in operation at each of 
our plants, beginning with inspection and analysis 


of raw materials and ending with tests of the 


eT hme ae ee 
finished product, all subject to the central control water, gas, sewerage, drainage 


. Pee ees 
of our headquarters staff at Burlington. naremmree vane sand 





Coventry spoke on the water situation 
- southern Ontario, which is now critical, 
a F. A. MacDougall, deputy minis- 
a of forests for Ontario, had described 
n general terms the forestry situation 
. Ontario with relation to surface water. 
Dr. A. E. Berry, past chairman of the 
pranch, spoke on public health in On- 
tario, in relation to conservation of nat- 
yral resources, stressing the dangers of 


pollution of water supplies and the haz- 
ards of flooding. Prof. R. F. Legget in- 
troduced the speakers and exhibited the 
glm “The River”, loaned for the occasion 
by the U.S. Soil Conservation Bureau. 


Zint WYANT was elected president of 
the Topeka, Kan., Engineers Club at its 
recent annual meeting at Topeka. Other 
officers elected include: H. P. Brooks, 
frst vice-president; C. Frank Virr, sec- 
ond vice-president; G. Dorr Pelton, sec- 
retary; J. Carl Law, treasurer; and Dale 
Neeley, assistant secretary. 


Mempers of the Panhandle Chapter 
of the West Virginia Society of Profes- 
sional Engineers were guests of the Bal- 
timore & Ohio Railroad recently at Wash- 
ington, Pa. J. W. Wynn is president of | 
the Panhandle Chapter. A demonstra- 
tion of the centralized traffic control sys- 
tem of the B&O was given by J. P. Buz- 
zerd, signal supervisor of the Pittsburgh | 
ofice of the B&O. He was assisted by 
H. J. Piper, signal maintainer of the 
Pittsburgh office, and Thomas Lodge, 
dispatcher. Following the demonstration | 
the party was entertained with a lunch- 
eon at the Washington Hotel. 





This piece of Grinnell Prefabricated 
Piping and the barrel of a high power rifle 
both have to take the terrific punishment of 
extremely high pressures. 


Grinnell Pipe Fittings make stronger, 


Tue Cotumsus Brancu of the Ohio | tighter pipe connections . . . 


Society of Professional Engineers met at 
Ohio State University in Dec. Charles J. 
Belz, head of the civil engineering de- 
partment at the University of Dayton, 
was the principal speaker, and his sub- 
ject was “Professionalism vs Unionism 


90° bends, curved angle nozzle, lap joint, 
integral swedged reducer — practically 
everything that can be done with a piece 


for the Professional Engineer.” 


At a Dinner MEeEtiNG Dec. 4 in Chey- 
enne, Wyo., the Cheyenne Engineers’ 


of pipe is represented in this piece which 
successfully passed every test under pres- 
sure of more than one ton per square inch! 





Grinnell Thermoliers provide heat 
when and where it’s wanted at lowest 
cost... 

order that Grinnell takes in its stride. For  ~ 


Club elected the following officers to 
serve for 1942: President, George T. Cun- 
ningham, plant engineer for the Moun.- | 
tain Staes Telephone & Telegraph Co.; | 


Making a piece of piping to specifica- 
tions like that is a large order, but it is an 


vice-president, Kirby H. Olds, of the Grinnell is equipped to interpret _— piping 
Wyonsing State Highway Department: requirement and prefabricate the piping a 
secretary-treasurer, John F. LaSasso of accordingly. = a 


When piping is involved, simply “Give *® 
the plans to Grinnell”. Grinnell Company, 
Inc. Executive Offices, Providence, R. I. * 
Branch offices in principal cities. 


the Cheyenne Light, Fuel & Power Co. 


_W. 0. Jones, director of public works 
for the city of Fort Worth, Tex., has : 
been elected to membership in the Amer- Grinnell Automatic Sprinklers guard 


ican Public Works Association. A.P.W. | against fire, and husband precious de- 
IS & service organization for engineers fense efforts... 






and administrative officers in the public 
works field with a membership of more 
than 1000, 


An Accrepirep Ratinc from the Engi- 
neers Council for Professional Develop- 


WHENEVER PIPING is USED FOR DEFENSE 


Grinnell Company, Inc. . . Grinnell Company of the 


Pacific . . Grinnell Company of Canada,Ltd... General 


AMCO Humidification Systems aid . 





Fire Extinguisher Company . . American Moistening 


Company . . Columbia Malleable Castings Corporation textile industri spee i. deliveries of 
- + The Ontario Malleable Iron Company, Ltd. _ uniforms, parachutes and other defense 


Mipist f4 catinnahl MNS tl nates chalet mmecbossib tani eine 
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ment has been awarded the Van¢. ;}j}; 
School of Engineering at Nas!) ill. 
Tenn., for its curricula in civil, elec; ica) 
and mechanical engineering. Fr |. 
Lewis is dean of the school. 


L. D. Howarp, manager of the sy) 
Dakota Highway Planning Survey. was 
elected president of the South Dakota 
Society of Engineers and Architec;~ 
the organization’s recent annual meving. 
Mr. Howard succeeds Ralph Reed, W ater. 
town, who was elected vice-presiJent, 
succeeding W. S. Hannan, Pierre. | esse 
C. Robinson, Pierre, was re-elected svcre. 
tary-treasurer. New members of the coun. 
cil are Eugene Mecker, state highway 
engineer, Pierre; W. H. Gamble, profes. 
sor of electrical engineering at South 
Dakota State College, Brookings; H. \. 
Pierce, city engineer, Huron; and W. R. 
Edgington, state WPA engineer, Mitchell, 


At THE 27TH ANNUAL MEETING of the 
Associated Contractors of South Dakota. 
George Douthit, of Sioux Falls, was re. 
elected president. The meeting was held 
the latter part of December at Rapid City, 
S. D. Other officers of the organization 
who were re-elected include: Henry H. 
Hackett, Rapid City, vice-president; Her- 
man Claus, Sioux Falls, treasurer, and 
Arthur Boyce, Sioux Falls, secretary. 
Gust Jacobson, of Huron, was elected a 
director. 


Tue Nortu Texas chapter of the Texas 

Society of Professional Engineers, meet- 

ing at an organizatien session in Dallas 

last month, elected E. L. Meyers presi- 

dent, C. W. Miller, vice-president, Elgin 

Robertson, secretary-treasurer. Directors 

Corey Buil-Up Reef elected are: T. E. Huffman, H. C. Ham- 
Applied by Bert Tucker, Waterloo, Iowa mer, T. D. Thomas, W. H. Bolka and 0. 
A. Koch. There were 56 charter members 


© The new exchange addition of the Northwestern presented with credentials by John Mil- 


ler, Austin, Texas, president of the Texas 


Bell Telephone Company, Waterloo, Iowa, is pro- Soalien of Peokendinik Gaaluaare. 

tected by a CAREY Built-Up Roof, bonded for 20 Tue San Francisco Section, American 

years of trouble-free service. Society of Civil Engineers, at the annual 
A study of the records of thousands of CAREY meeting held the middle of last month 


elected the following officers for 1942: 


Built-Up Roofs shows that many are still on the job pias, bcc . ae oe vice- 
. president, Samuel B. Morris; second vice- 

after 25, 30, 35, some even 40 years, of service. ual SE Cael 
The life of this roof, therefore, by the law of aver- Sa 
ages, should extend well beyond its bonded Tors, meeting recently at Harrisburg. 
i Pa., elected the following officers: James 
perked. ‘ J. Skelley, of Media. president to serve 
This is extra value you get in CAREY Roofs until 1943; vice-president, H. D. Maxwell, 

, lard 

without extra cost. For details, address Dept. 30. Jr., of Luzerne; treasurer, A. Harden 


Koon, of Luzerne; chairman of the ex- 

Whatever your roof needs, ecutive committee, W. C. M. Butler, of 
Hazleton; executive secretary, A. E. 

VALUE + O’Brien, of Harrisburg; member of 

put them “pn to for the board of governors, Roy W. Smith, 
plas of Dillsburg. Regional vice-presidents 

elected were: W. L. Dunn, of Cochran- 

THE PHILIP CAREY MFG. COMPANY - Lockland, Cincinnati, Ohio ton; Alex Bailey, of Phillipsburg; Ben- 


LL , jamin Banks, of Wilkes-Barre; Frank 
iN CANADA: THE PHILIP CAREY COMPANY, LTD. Off Orisa LENNOXVILLE\P 0 ‘ 7. ° ~ ae 
ee \ Jukurin, of Wilmerding; S. Howard 
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RCSF LOADER 6 oc 


r Highway Maintenance and Construction 


Bee eyes 
Now, you can salvage material from road or street con- 
ruction—and use it to good advantage elsewhere. That’s 
e job the new Athey Force-Feed Loader does. Pulled by 
motor grader, truck or tractor, this efficient unit scoops 
» wide windrows of earth, or other material, left on the 
d surface in grading or maintaining operations and 


bnveys it into a truck which is loaded “on the move”. 


Thus, valuable material is saved for use in filling low 
aces, for widening or resurfacing other roads, for slope 
imming, for loading of top soil, stockpile loading, for 
ndscaping, and many other uses. And drainage ditches 


SEND FOR FREE FOLDER TODAY 


We will gladly send you, without cost, an il- 
lustrated and descriptive folder showing the 
Force-Feed Loader at work on a variety of jobs. 


Just send in the coupon at the right. 


NPE WY 


can easily be cleaned of washed-in materials with this 
handy Athey loader. 


The operation of the Force-Feed Loader is fast, simple 
and thorough. A gasoline engine drives the floating-feeder 
blades and conveyor, provides ample power to move dirt, 
rocks, brush, and other types of materials, quickly and 
economically. 


Get further information on either the Tow-type or the 
Self-Propelled Force-Feed Loader—use the coupon below 
which, of course, incurs no obligation. 


ee | 


TEAR OUT AND MAIL COUPON 


Athey Truss Wheel Co. 
5631 W. 65th Street 
Chicago, Illinois ae a 
Please send me the new Force-Feed Loader folder. 
We are interested in the Force-Feed Loader for tl 
I a ceria email 
I a a ceetiaeead 
BE ee See nT 
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Cerey Buiit-Up 
Applied by Bert 
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Bell Telephone Company, Water 
tected by a CAREY Built-Up Roc 
years of trouble-free service. 

A study of the records of thou 
Built-Up Roofs shows that many a 
after 25, 30, 35, some even 40 y 
The life of this roof, therefore, by 
ages, should extend well bey 
period. 

This is extra value you get i 
without extra cost. For details, c 
Whatever your roof needs, 


put them up to 


THE PHILIP CAREY MFG. COMPAN 
Dependable Products\Since 1 
CANADA: THE PHILIP, CAREY COMPANY, iTD, Office a 











. Waterton Tena 


ment has been awarded the Vand. ;}j); 
School of Engineering at Nas!) jjle. 
Tenn., for its curricula in civil, elec; ical 
and mechanical engineering. Fr| J. 
Lewis is dean of the school. 


L. D. Howarp, manager of the South 
Dakota Highway Planning Survey. was 
elected president of the South Dakota 
Society of Engineers and Architec\~ a; 
the organization’s recent annual mev\ing. 
Mr. Howard succeeds Ralph Reed, \ ater. 


town, who was elected vice-president. 


succeeding W. S. Hannan, Pierre. J esse 
C. Robinson, Pierre, was re-elected secre. 
tary-treasurer. New members of the coun. 


cil are Eugene Mecker, state highway 
engineer, Pierre; W. H. Gamble, profes. 
sor of electrical engineering at South 
Dakota State College, Brookings; H. \. 
Pierce, city engineer, Huron; and W. R. 
Edgington, state WPA engineer, Mitchell, 


At THE 27TH ANNUAL MEETING of the 
Associated Contractors of South Dakota. 
George Douthit, of Sioux Falls, was re- 
elected president. The meeting was held 
the latter part of December at Rapid City, 
S. D. Other officers of the organization 
who were re-elected include: Henry H. 
Hackett, Rapid City, vice-president; Her- 
man Claus, Sioux Falls, treasurer, and 
Arthur Boyce, Sioux Falls, secretary. 
Gust Jacobson, of Huron, was elected a 
director. 


Tue Nortu Texas chapter of the Texas 
Society of Professional Engineers, meet- 
ing at an organizatien session in Dallas 
last month, elected E. L. Meyers presi- 
dent, C. W. Miller, vice-president, Elgin 
Robertson, secretary-treasurer. Directors 


elected are: T. E. Huffman, H.C, Ham- 
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sily be cleaned of washed-in materials with this 
Athey loader. 


: operation of the Force-Feed Loader is fast, simple | 
orough. A gasoline engine drives the floating-feeder 
and conveyor, provides ample power to move dirt, | 
brush, and other types of materials, quickly and 
tically. 


further information on either the Tow-type or the 
opelled Force-Feed Loader—use the coupon below 
of course, incurs no obligation. 
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TEAR OUT AND MAIL COUPON 


Athey Truss Wheel Co. 
5631 W. 65th Street 


Chicago, Illinois mi a 












Please send me the new Force-Feed Loader folder. 


We are interested in the Force-Feed Loader for th 
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COAL MINES are tough on construction materials. Un- 
treated timbers do well, we're told, if they last more than 
seven years. So, when you learn that Wolmanized Lumber* 
is being used where the coal mines class the construction 
as ‘“‘permanent,”’ you know they've found something good. 


WOLMANIZED LUMBER is ordinary wood that has been 
made highly resistant to decay and termite attack. Vacuum- 
pressure impregnation with Wolman Salts* preservative, 
under exacting technical control, does the trick. Service 
records covering millions of feet of Wolmanized Lumber 
are evidence of its durability. 


MANY JOBS can be done best with wood; it is light, strong, 
resilient; it goes up easier and faster, and it costs less. 
With Wolmanized Lumber, you greatly lengthen the life 
of the construction. That’s why it has been selected for 
so many of the tough jobs in industry. Wolmanized Lumber 
is handled just like ordinary wood. It is clean, odorless, 
and it can be painted. 


LET US SEND YOU further data on Wolmanized Lumber 
and its performance. Write American Lumber & Treating 
Company, 1649 McCormick Building, Chicago, Illinois. 


“Registered Trade Mark 





neering from the University of Toros 


Brown, of Lebanon, and John Kelle 


Philadelphia. 


Ernest Brown, dean of the faculty 
engineering at McGill University, \\ op. 
treal, Canada, has been presented \ ith 
an honorary degree of Doctor of Fyci. 


— 


Dean Brown is a graduate of the lpi. 
versity of Liverpool, and has been on the 
staff of McGill University since 1905: he 
was appointed Dean in 1928. 


THe Cororapo Section of the Ameri- 
can Society of Civi! Engineers at their 
recent annual meeting at Denver, con- 
ferred life membership upon three out. 
standing Colorado engineers. They are. 
J. C. Fitterer, professor of civil engineer. 
ing at the Colorado School oi Mines, at 
Golden, Colo.; Frank Ray, city engineer 
of Colorado Springs, and John L. Say. 
age, chief designing engineer of the Bu- 
reau of Reclamation. Mr. Savage was not 
present to receive the honor as he is now 
in Australia serving as a consultant to the 
British engineers. 


Berry E. Brevik, structural engineer 
for the Portland Cement Association of 
Milwaukee, Wis., was elected president 
of the Wisconsin section of the American 
Society of Civil Engineers at its recent 
annual meeting in Milwaukee. Other 
officers elected were: First vice-president, 
Herbert H. Brown, superintendent of the 
Milwaukee waterworks; second vice- 
president, Arthur L. Boley, city engineer, 
of Sheboygan, and secretary-treasurer, 
Lloyd D. Knapp, special assistant city 
engineer, of Milwaukee. 


THE CarRoLinAs BRANCH of Associated 
General Contractors of America, at its 
21st annual convention at Raleigh, N. C., 
last month elected Collier Cobb, Jr. of 
Chapel Hill, president for 1942. Other 
officers elected were: C. P. Street of 
Charlotte, N. C., vice-president; T. M. 
Seawell, of Charlotte, treasurer, and 
Frank H. Conner of Charlotte, acting ex- 
ecutive secretary. Among the outstanding 
speakers at the convention were M. W. 
Watson of Topeka, Kan., national presi- 
dent of the Associated General Contrac- 
tors of America, Inc.; C. Henri Rush, of 
Washington, D. C., principal priorities 
specialist in the OPM. 


New Orricers for the Central Ohio 
Section of the American Society of Civil 
Engineers were installed recently by J. C. 
Prior, professor of Ohio State University. 
The new officers are: C. A. Allen, acting 
chief engineer of tests, Ohio State High- 
way Department, president; D. T. Mit- 
chell, engineer in charge of sewer con 
struction and maintenance for the city of 
Columbus, first vice-president; Alvin 
Tallmadge, sttructural engineer, second 
vice-president; and Guy H. Elbin, bridge 
engineer in the Franklin Coynty engi- 
neer’s office, secretary-treasurer. 
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MANHATTAN MAKES 


wilted FOR AIRCRAFT 


arteries that do not 
harden in desert heat 
or stratosphere cold 


SA a 


ACK of throttle and pedal and instrument panel, a maze of 
f oil- and gasoline-proof synthetic materials, 


leads 


landing gear, to-gas line and bomb door, 


flap and propeller blade, to rudder and 
to vital mechanisms 


that must give instant response to controls. 


In them flow 


No simple tubing—these arteries that must and 
pulsations 


to rapid vibrations and extreme 


engine oil on the inside, 


sub-zero cold 
sudden and terrific alternations of stresses 


the fluids for flying—and landing. 


do stand up 


of pressure; to hot 
on the outside; to 
and temperatures: 


That kind of stamina is an achievement of protracted, 


progressive and intense research. 


But ships must land as well as fly — and then stop— 


quickly, smoothly. 


For this vital need, MANHATTAN developed 


friction asbestos brake linings 
from light pursui 
and airliners. 


Many other highly 


ments 
are 
of the Defense 


power and fifty 
dedicated. 
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Brake Linings 

Clutch Facings for 
Accessories 

Air, Welding & Paint 
Spray Hose 

Brake Cylinder Cups 
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years’ experience are 
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AN PRODUCTS 
for the Aviation Industry : 








include: 
Hydraulic Packings 
Vibration Dampeners 


Molded Parts 
and Gaskets 


Radio Shielding Tubing 
Abrasive Wheels 
Non-slip Matting 
Transmission Belts 
Conveyor Belts 
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‘Tews IS SHORT.” So reads the sober 


reminder posted in a thousand busy defense plants 
from coast to coast. Engineers and contractors on 
defense work don’t need to be told. They’ve been 
giving time a licking ever since America began to 


prepare. 


Now they’ve got a new ally in their battle. Al- 
ready the “Caterpillar” Diesel DW-10 Tractor is 
speeding up defense on a growing list of jobs. 

Designed and built from the ground up for long, 
fast, heavy hauling, this unit is doing all that was 
expected of it, and more! It has the husky, eco- 
nomical power of a 98-hp. “Caterpillar” Diesel 
Engine. “Finger-tip” steering. “High-traction” 
differential. Short turning radius. Full floating 
seat. Heavy-duty constant mesh transmission. Five 
speeds forward. High clearance. Scientific weight 


distribution that gives super-traction for every use. 


The “Caterpillar” Diesel DW-10 Tractor is 


a 
& 


« > a 
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amply powered to handle a big payload at 18 miles 
an hour. And it has all the advantages of simple. 
rugged, dependable “Caterpillar” construction, 


through and through. 


CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 


FOR VICTORY — Our armed forces have first call on 

“Caterpillar” production. We thank customers who have 

suffered delivery delays by giving clear right-of-way to our 
Victory efforts. 


Some of the defense jobs where “Cater pillar” 
Diesel DW -10 Tractors are setting records for 


speed and economy are: 


Fort Worth Bomber Plant, 4 units; Twin City 
Ordnance Plant, 10 units; Mississippi Ord- 
nance Plant, 10 units; Lauderdale Airport, Mis- 
sissippi, 4 units; Bermuda Base Construction, 
16 units; Merced Airport, California, 3 units; 
Denver-Cheyenne Defense Highway, 3 units: 
Des Moines Arms Plant, 8 units. 


f 


CATERPILLAR 


Ree. v.e. PAT. OFF. 


ENGINES AND ELECTRIC SETS 


TRACK-TYPE 


TRACTORS 


WHEEL TRACTORS ¢© ROAD MACHINERY 
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Here’s the “Caterpillar” 
Diesel DW-10 Tractor 
pulling “Caterpillar” -built 
W-10 Wagon, with capac- 
ity of 11 cu. yds., heaped 
measure. 


we This “Caterpillar” Diesel 
DW.-10 Tractor is pulling 
a LeTourneau Carryall 
scraper. 


The new “Caterpillar” 
Diesel DW-10 Tractor 
with LaPlant-Choate 
scraper moving earth on 
an airport job. 





SAFE WATE 


FOR WORKER: 


WITH W&T ON THE JOB 


Today, PRIVATE Water 
Supplies Carry a PUBLIC 
Responsibility That’s 
Greater Than Ever 


War-time conditions add new urgency 
to the universal need for well protected 
water supplies. Along with the higher 
standards of safety already being ap- 
plied to public water supplies, there’s 
an equal need for action to assure in- 
dustrial workers full-scale health pro- 
tection while on the job. 

This means that watersuppliesforevery 
industrial plant or construction project 
must be continuously safeguarded by 
closely controlled chlorination, just as 
are the supplies for America’s military 
camps and establishments. 

Moreover, when modern chlorination 
methods are applied, protection from 
water-borne disease is not the only gain. 


Often, taste, odor and color character- 
istics of the water may be improved. 
Frequently, too, the elimination of 
slimeand other microbiological growths 
from pipes and processing operations 
pays for the cost of treatment. 

More than 85% of the drinking water 
supplied in the United States is now 
protected by Wallace & Tiernan chlori- 
nating equipment. W&T Representa- 
tives throughout the country are well 
prepared to help establish a water treat- 
ment system ideally suited to charac- 
teristics of your water supply for greater 
public safety and productive efficiency. 


Write today for technical bulletins. 
SA-126 


(Above) — For small water supplies, temporary 
and stand-by sources, this W&T Hypochlorinator 
combines high dependability with closely con- 
trolled feed. Inexpensive, too. 


(Lett)-—The W&T Emergency Chlorination Trailer 
is self-powered for service “on location”. Provides 
solution feed of chlorine over a wide range of 
application rates up to 300 Ib. chlorine per day. 


WRITE TODAY FoR 
THESE AIDS TO 
EXTRA SECURITY 


wat Technical Publication 228 de. 
scribes the new W&T Emergency Ciilor. 


ination Trailer in detail . 


+ gives speci- 
fications. 2 ” 


W&T Technical Publication, 225 gives 
a point plan for building a sound de- 
fense for your water supply System, in- 
cluding data on emergency chlorination. 


As in past emergencies W&T is putting 
forth every effort to meet the demands 
of the situation with standard Visible 
Vacuum Chlorinators or special equip- 
ment for any water treatment need. 
Valuable assistance on your specific 
problems is available without obliga- 


tion. Just call your local W&T Repre- 
sentative or write direct to: 
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Fill lieeenenreenennrenesensemne 
MEN AND JOBS 


ET | 


C. U. Smith, general manager and chief | 


engineer of the Milwaukee harbor com- 
mission since 1931, has resigned his post. 
Henry C. Brockel, secretary of the har- 
bor commission, was chosen to serve in 


the dual position of secretary and acting | 


general manager. 


Seth M. Van Loan, chief of the Phila- | 
delphia Water Bureau, has taken over a | 


new post as engineer in charge of the 


Philadelphia $18,000,000 water system | 


improvement program. He is succeeded 
in the water bureau post by Martin J. 
McLaughlin, formerly engineer in charge 


of construction at the municipal airport | 


and director of public works under the 
late Mayor S. Davis Wilson. 


Maj. Lyle Rosenberg, operations officer 





for the United States Engineer Office at | 


Los Angeles, has been transferred to 
Caddoa, Colo., where he will assume the 
duties of district engineer. 


Col. A. O. Van Suetendael, commander | 


of the 368th Regiment of Engineers, U. S. 
Army Reserve Unit, has formed a firm 
under the name of A. O. Van Suetendael 
& Co. with offices at 20 So. Broadway, 
Yonkers, N. Y., and will deal in securi- 
ties. Col. Van Suetendael was recently 
elected a member of the New York Stock 
Exchange. The new firm is believed to 
be the only member of the Stock Ex- 
change to establish its headquarters in 
festchester County. 


N. S. Bateman, who was recently with | 


F. R. Harris, Inc., and was superintend- 
ent for the Corbetta Construction Co. on 
the concrete work at the Bronx-White- 
stone Bridge, is now chief designing engi- 
neer in the New York office of Leonard 
Construction Co., in charge of planning 
for construction. The firm holds several 
government contracts in connection with 
oil handling and storage and general 
construction, 


Roland Lemieux has recently become 
city engineer and secretary-treasurer of 
the city of Sillery, just outside of Que- 
bec. Mr. Lemieux was formerly an as- 
sistant to the district engineer, District 
No. 1, with the Department of Roads for 
the Province of Quebec. 


J. G. Welsh has been appointed design 
engineer for the Bouchard Works of the 
Defence Industries, 
Que. He has been acting as assistant to 


the resident engineer at the Bouchard | 


works. 


John R. Austin, who set new world rec- 
ords during the driving of the Carlton 


ENGIN 


Ltd., Ste. Therese, | 
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SU RY BS SAWING SPEED 


Saves minutes and men for 


QUICKER VICTORY! 


you need fast-cutting SKIL- 
SAW for all sawing because 
Time, itself, is a weapon now... 
and SKILSAW saves the minutes 
on every operation that mean 
priceless hours saved on every 
job. 


SKILSAW is faster because it is more 
powerful, lighter, easier to use . . . and 
its speed helps you complete projects 
ahead of schedule in spite of the present 
shortage of skilled hands. 


Test SKILSAW on your own work TO- 
DAY! See for yourself how many sawing 
jobs it does ... faster, better and at 
lowest costs . . . on wood, metal, stone, 
concrete and compositions. Your distrib- 
utor will gladly demonstrate SKILSAW. 
Phone him NOW! 


SKILSAW, INC. 
4771 Winnemac Ave. Chicago 


New York ¢ Boston ¢ Buffalo ¢ Phila- 
delphia ¢ Cleveland e Detroit ¢ Indianapolis 
St. Louis ¢ Kansas City ¢ Atlanta e New 
Orleans ¢ Dallas ¢ Los Angeles ¢ Oakland 
Seattle ¢ Toronto, Canada 



































SKILSAW DRILLS 


For all drilling, boring 
and reaming in con- 
struction 













Powered for deep 
wood boring in tim- 
bers . . . in roof truss 
construction, bridge 
building and erection 
of dams, superstruc- 
tures and a hundred 
other jobs. Stronger, 
more durable, more 
powerful throughout. 


23 MODELS 











for your Master 
Water Records 


Every Sparling Meter is a 
complete totalizing unit, as easily 
installed as a valve or fitting. 
and enables you to keep con- 


SPARLING 


MAIN-LINE METERS 


sistently accurate records. Flow- 


rate indication and recording 


equipment optional. 
Bulletin No. 307 will be sent upon request 


mama 


Box 3277 Terminal Annex .LOS aneres 
3104 South arene Ave.. : HICAGO 
622 Broadway .. CINCINNATI 
101 Park Avenue. NEW YORK 
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We Make 
Over 


200 


Gasoline En- 
gine Air and 
Electrically 
Operated 
Portable 
Power Tools 
and 
Attachments 


From every angle—original investment, power cost, maintenance, portability 
versatility and performance—this MALL 3 H.P. Concrete Vibrator is your 
best bet for 1942. It can be wheeled anywhere on the job by one man. It will 
place more yardage better and faster than can be accomplished by any other 
method. It can be converted as easily as changing bits in a brace for Concrete 
Surfacing, Wire Brushing, Sanding, Drilling, Sawing with Chain 
or Circular Saw, Grinding, Pumping and Sharpening Tools due 
to the interchangeable attachment feature. It will start easily 
in cold weather, runs by itself and operates on 1% to 2 gallons 
of gasoline per day. The variable speed, V-belt drive, gasoline 
engine provides ample power for each application. With 
hands getting scarce and schedules faster, you'll need this 
multiple-duty tool more than ever in 1942. Write TODAY 
for Complete catalog and ask for a FREE Demonstration. 


MALL TOOL COMPANY 


7730 SOUTH CHICAGO AVE. CHICAGO, ILL. 
Offices and Distributors in Principal Cities 


Now's the time to 
plan for tomorrow 


Now is your golden opportunity to look | 
around and investigate the service being 
rendered by 


SMITH «*x xx 
EQUIPMENT 


We will be glad to furnish full details 
on the entire Smith line for your post 
war problems; or, if you are now in 
need of materials for maintenance and 
repair, you can secure priority from 
the O.P.M. which will enable us to 
make reasonable deliveries in view of 
the present abnormal conditions. 
MANUFACTURING co. 
BAST GANNON <Gc as a. Geen tem 
shave: SNE: "Ses Soe reas 
59 Oak ‘Vale Ave., Berkeley, Calif. 
5244— First Ave. S., Seattle, Wash. 
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| drainage tunnel at Cripple Creek, ‘ 5|o. 
during 1939-1941, is in charge of |riy. 
ing a section of the Continental |) \ ide 
tunnel at Grand Lake, Colo. for ©: jer. 
Bros., of St. Louis, Mo., the contr. *tor 


L. P. Cousineau has recently joine: the 
staff of the Dufresne Engineering (o. 
Ltd., of Montreal, after acting as a--is 
ant resident engineer for the past two 
years on the construction of a ; 
development at Rapid No. 7, near ( 


lac, Que. 


F. A. Taylor has assumed the post as 
city engineer of Fulton, N. Y., succeed. 
ing Harry Andrews whose term of office 
expired Jan. 1. Rex Carvey has been 
named commissioner of public works, 
Mayor Elon K. Rowlee made both ap. 
pointments after he took office on Jan. 1. 


J. A. Rowat, engineer for Monroe County, 
Iowa, for the past five years, began his 
new duties as Emmet County (Iowa) en. 
gineer Jan. 3. His successor in Monroe 
county has not yet been chosen. 


Alex Van Praag, Jr., of the engineering 
firm of Warren & Van Praag, Inc., De- 
catur, Ill., is now serving as _ senior 
business analyst in the government re- 
quirements branch of OPM at Washing. 
ton, D. C. 


Col. Harry W. Hill, second in command 
to Col. Clinton W. Ball, Rock Island. 
Ill., district engineer, will retire from the 
U. S. Engineer Corps in January. 


Lloyd A. Sanderson, draftsman with the 
| South Dakota State Highway Commission 
since April, 1941, has resigned to accept 
a position with the Boeing Aircraft Co. 
at Seattle, Wash. 


Foster P. King, Tifton, Ga., resigned as 
of Nov. 1 as assistant division engineer at 
the Tifton division of the Georgia State 
Highway Department and has accepted 
a position as project development engi- 
neer with the Public Works Reserve. 





T. M. Haverton, senior construction en- 
gineer of Region 3 of the Defense Public 
Works Division of the FWA, has been 
transferred from his headquarters at 
Richmond, Va., to Wilmington, N. C., to 
supervise the construction of defense pub- 
| lic works there. 


Robert Hill, of Huron, S. D., a recent 
graduate of the South Dakota State 
School of Mines at Rapid City, has ac- 
cepted a position as research assistant at 
the Illinois Institute of Technology at 
Chicago. Other midyear graduates of the 
School of Mines who have accepted posi- 
tions include: H. Leroy Boberg, of 
Parker, and John Colgan, of Hermosa, 
electrical engineers, who have obtained 
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There'll NEVE Shortage | 
7 in the demand ependability 


.d. Et Today —a contractor may face a shortage in 
men, material or equipment .. . but never in 
the need for proved power... assured depend- 

ability. 

This doesn’t mean power “proved” and dependability 
“assured” on the test block . . . the soft snaps . . . the 
40-hour week. This means power proved and depend- 
ability assured by a 9-year record on the tough jobs . . . 
in the muck and mire . . . on the gruelling grades and 
under the engine-killing loads . . . in any weather and at 
all altitudes. This means full-rated power at the wheel 
24 hours a day and 7 days a week .. . faster work cycles 

. uninterrupted operations. This means Cummins 
Diesel power. 

Yesterday, a delay on the job hurt only you. Today, 
a delay on the job hurts America. Make every minute 
and every hour count by specifying Cummins Depend- 
able Diesels for your heavy-duty equipment. Cummins 
Engine Company, Columbus, Indiana. 


Left, above, Frank W. Albert, Bigler, Pa., operates a pair of 24-yard 
Lima 1201 Shovels, each powered with a Cummins Diesel. 
Left, four Super C Tournapulls of 12-yard capacity, all powered 
with Cummins Diesels, are working on the Savage River Dam at 
Luke, Maryland. 

4 . ' F “4 : At bottom, Model HBS-600 (Supercharged) Cummins Dependable 
he : P< : Diesel. 200 hp. at 1800 rpm. 
on r ys . 5 . Below, one of six 14-yd. bottom dump Euclids, all powered with 
pt ’ ee my, Gace Cummins Diesels, which T. E. Connolly, Inc., San Francisco, is 
; es using on the Cottage Grove Flood Control Dam, 
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Riggers applying Genuine CROSBY CLIPS 
to a 1% inch messenger line preparatory 
to stringing the 3-inch “main gut’ which 
is still coiled on the unopened reel shown 
in the picture. The ay that was 
about to be strung when this picture was 
made has a span of 2,670 feet. 
smrtares . rege 




































































CROSBY CLIPS 
will hold 
SAFELY.... 




































_... BECAUSE THEY'VE 
| BEEN DOING IT FOR 58 
YEARS.” 






Yes, experienced riggers agree that there is 
one wire rope fastening you can bank on, 
and that is the 








Genuine CROSBY CLIP 


It is only logical to use steel clips to fasten 
modern steel ropes; the base of the Genuine 
CROSBY CLIP is a solid steel forging. The 
design has been worked out so that most 
i metal is put where the greatest stresses fall. 
Over-size U-bolt and nuts; perfect finish all 
i over. Heavily armored with zinc by the hot 
dip process. 


Why run any risk? Standardize on Genuine 
- CROSBY CLIPS. 
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AMERICAN HOIST 
& DERRICK CO. 


cHicaco ST. PAUL, MINN 
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positions with General Electric Co. at 
Schenectady, N. Y. as test engineers; 
Erle Hubbard, of Watertown, a metal- 
lurgical engineer, who has obtained a 
position in Baltimore, Md.; Donald Kim- 
ball, of Platte, with the American Smelt- 
ing & Refining Co. at Selby, Calif., and 
Burnell Slattery, of Rapid City, who will 
join the United States Army Air Corps. 


John H. Barr, for the past 16 years 


| assistant engineer to the Oakland County | 


(Mich.) Road Commission, has been ap- 
pointed county road engineer of Living- 
ston County, Mich. 


Martin J. Cramer, senior engineer for 
the Public Roads Administration in 
Louisiana, has been named chief engi- 
neer for PRA in the district composed of 
Arkansas, Louisiana, Texas and Okla- 
homa. The appointment became effective 


on Jan. 5, 1942. 


Alber Park, formerly area engineer for 


the WPA operations office at Casper, | 


Wyo., has accepted a position as plan- 
ning engineer for the Public Work Re- 
serve for the state of Wyoming. The area 
operations office at Casper has been 


closed. 


R. E. Overman, of Little Rock, Ark., has 


| resigned as chairman of the Arkansas 





| James R. Lucas, of Sioux Falls, S. 
| has accepted a position as architectural 
| draftsman with the U. S. Army Engi- 
| neers and will be assigned to the office 
| at Galveston, Tex. 


Flood Control Commission, to accept a 
position in the operations department of 


the U. S. Engineer Office at Little Rock. | 


John P. Morrow of Batesville, Ark., has 


succeeded Mr. Overman as chairman of | 


the commission. 


Jess Gentry, of Nathan’s Creek, N. C., | 


has assumed the title of acting super- 
visor of state highway maintenance in 
Ashe County, with headquarters at West 


Jefferson, N. C.,- following the death of | 


George Doggett, former supervisor. Mr. 
Gentry was Mr. Doggett’s assistant. 


Adrian Hughes, head of the research de- 
partment of the Baltimore Transit Co., 
Baltimore, Md., is serving as director of 
planning for the Baltimore Committee 
of Civilian Defense. 


J. Trueman Thompson, professor of 
civil engineering at Johns Hopkins Uni- 
versity, Baltimore, Md., has been ap- 
pointed a member of the Commission for 
the Revision of the Maryland Motor 
Vehicle Laws. i 


C. B. MeNairy is project manager for 
the T. A. Loving Co. and Associates on 


(Continued on p. 167) 
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13 may be a Jinx on 
Friday — but it’s TOPS j, 
DRAWING PENCI‘S! 


| SMOOTH ... yes, indeed! Com- 

bination of precious wax and 
| quality graphite makes WINNER 
| Techno-TONE fairly glide over 
| paper. WINNER Techno-tone 
| gives you all four freedoms you de- 
| mand in a drawing pencil . . . Freedom 
| from Scratching, Flaking, Smudging and 
| Gritty hard spots. Order WINNER 


| from your dealer today. 


WINNER Techno - tons 
DRAWING PENCIL 


— 13¢ 


2 for 25¢ 


translates 
GRAY MATTER 
into BLACK MATTER 


Made in U.S.A. Polished rich 
green. Packed in metal box. 






WINNER Zchno TONE 





FOR 73 YEARS 
A GOOD NAME IN 
WATER BRASS SERVICE GOODS 


Write For Catalog 


HAYS MANUFACTURING CO., ERIE, PA. 


COPPER e LEAD 
BRASS e ae 


aE 


WATER 
eel te 


ar 


| Thins 


1869 
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A keen appreciation of time is the big 
reason why you contractors were quick 
to adopt Timken Bits soon after they were 
introduced 10 years ago. With the United 
States definitely in the war, time on pro- 
jects vital to victory is more important 
than ever. Many of these projects involve 
rock removal. Therefore, the ability of 
Timken Bits to drill far faster becomes 
likewise more important than ever. 


But look ahead to post-war conditions. 
Then one eye will have to be watching the 
calendar as always, and the other cocked 
to competition and costs. Hundreds of 
contractors have testified that the Timken 
Bit cuts drilling costs to the bone. 


Adopt Timken Bits now. The advan- 
tage is a double-barrelled one. Write 


for particulars. 


TIMKEN 


JRADE-MARK REG. U. S. PAT. OFF. 


ROCK BITS 





Tournapulls extend tractor - scraper 
economies to your longer hauls. Like 
big-capacity LeTourneau Carryalls, 
they are quickly pusher loaded. They 
haul at fast construction speeds (up to 
14.3 m.p.h.) and spread their own 
loads, thus eliminate shovels and ele- 
vating graders for loading and ‘dozers 
for spreading out the fill. 


More Traction — 

High Average Speeds 
Tournapull weight (plus 40% of the 
Carryall and its load) is centered on 
the drive wheels to give you the 
greatest possible tractive power. That 
means plenty of surplus rimpull for 
quick acceleration to top speed or for 
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FOR MORE YARDAGE AND LOWER COSTS 


ON LONG HAULS YOU NEED TOURNAPULL 


pulling through tough spots. Result— 


high average speeds and more big 
loads hourly. 


Easy, Simple Operation 
Just as tiller wheels have been dis- 
carded on track-type tractors, so Le- 
Tourneau has eliminated front steer- 
ing wheels on Tournapulls. You pull 
and steer with the same wheels, just 
as you do with tracks on a track-type 
tractor. There are no front wheels to 
bog down when traveling or turning 
in mud or sand. Two-wheel design 
enables you to turn faster and sharper. 
Big brakes on both Tournapull and 
Carryall assure quick stopping and 
complete control on grades. Same 


“Caterpillar’’ D8 


pusher and hauling over good roadways, you can expect the 
following yardages in a 60-minute hour from Tournapulls: 


TOURNEAL 


ILL AWOTS 
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fast, sure-acting LeTourneau cable 
control that has proved so popular on 
tractors, makes Tournapull-Carryall 
operation easy, too. 


400 Model C’s in Use 
Today mdére than 400 Model C and 
Super C Tournapulls are in use, cut- 
ting costs on long hauls for hard 
headed, profit-minded earthmovers in 
37 states and several foreign coun- 
tries. Tournapulls can do the same for 
you — see your LeTourneau-''Cater- 
pillar’ distributor for complete de- 
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nstruction of roads through Cun- 


the co : : 
Field, new marine airbase near 
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H. A. Gibeau, formerly assistant director 
of the Montreal Public Works Depart- 
ment, has been appointed director to 
succeed his former chief, the late J. 
Emile Blanchard. 


w. G. Bester, of Osceola, Iowa, formerly 
Clarke County engineer, has been ap- 
pointed Union County engineer. 


M. E. Bunger, engineer in charge of 
secondary investigations in Arizona for 
the U. S. Bureau of Reclamation, has 
been assigned as engineer in charge of 
the Blue River-South Platte power, irri- 
gation and municipal water project in 
Colorado. 


The American Institute of Steel Con- 
struction has announced the appointment 
of five men to act as the jury to select 
the prize-winning designs in the annual 
Students’ Bridge Design Competition. 
Designs judged to be the first, second 
and third best will be awarded prizes of 
$200, $109 and $50, respectively. Prize 
winners will receive in addition certifi- 
cates signed by the Jury of Award and 
by the officers of the Institute. The jury 
will meet at 101 Park Ave., New York 
City, on Feb. 18, 1942, to make its selec- 
tion, It will include: Lorimer Rich and 
Don E. Hatch, architects; Henry C. 
Tammen, of Howard, Needles, Tammen 
& Bergendoff, consulting engineers; 
Roger W. Sherman, managing editor of 
Architectural Record, all of New York 
City; and L. G. Sumner, engineer of 
bridges and structures for the Connecti- 
cut State Highway Department, Hart- 
ford, Conn. 


Lt. Col. L. B. Gallagher, district engi- 
neer of the Boston District, recently took 
command of the activities of the First 
Zone Construction Division, Office of the 
Quartermaster General, at Boston. 


Louis A. Simon, supervising architect 
for the Public Buildings Administration 
of the Federal Works Agency, has retired 
from government service after 45 years. 
Mr. Simon entered the office of the super- 
vising architect, which was then a part of 
the United States Treasury, in 1896. In 
1905 he was made chief of the architec- 
tural division and his appointment as 
supervising architect became effective in 
1934. Designs for more than a billion 
dollars’ worth of federal construction 
passed through Mr. Simon’s hands dur- 
ing his long career. The list of buildings 
includes the Triangle Building and many 
others in Washington as well as post 
offices, courthouses, customhouses, fed- 
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eral housing projects, federal hospitals 
and defense housing projects throughout 
the country. He is also credited with the 


design of the Roosevelt Library at Hyde | 


Park, N. Y. In fact, President Roosevelt's 
high regard for Mr. Simon is believed 
responsible for five executive orders ex- 


tending the length of the supervising | 


architect’s term of office beyond the nor- 
mal retirement’ age. Mr. Simon is the 
holder of the gold medal of the Associa- 
tion of Federal Architects, an award 
made to him in 1935, and is also a Fellow 
of the American Institute of Architects. 





Lt. Col. S. W. MecIlwain, Zone Construct- | 
ing Quartermaster, First Zone, has been | 


assigned as assistant to the division en- 
gineer, North Atlantic Division at Boston, 


Mass. 


Henry E. Roberts, of Rochester, N. Y.., 
is now field engineer for the H. K. Fer- 


guson Co. stationed at Noblesville, Ind. | 


Mr. Roberts has been field engineer for | 
the Monroe County, N. Y., division of | 


regional planning; chief of party for the 


Genesee State Park Commission and an | 
engineer for the E. I. du Pont de Nemours | 


& Co. 


Delos H. Smith, architect, of Washing- 
ton, D. C., has suspended his practice to 
enter the Civil Engineer Corps of the 


U. S. Naval Reserve. 


Vernon Miller, of Indianola, Iowa, has 


been selected by the- Humboldt County | 


board as county engineer, succeeding 


Kenneth J. Smith, who resigned Jan. 1. | 


Richard F. Snyder has been reappointed 


as superintendent of the sewage disposal | 


plant at Massillon, Ohio. 


T. H. Carver, assistant engineer in charge | 


of water supply for the city of Seattle, 


Wash., has retired after more than 36 | 


years of service with the city. Mr. Carver 
designed all the city distribution systems 
of the water department and also its 
works at the Cedar River watershed, in- 
cluding the Lake Youngs storage reser- 
voir. 


E. A. Collier, state highway department 
division engineer at Portland, Ore., has 
been promoted to chief maintenance en- 
gineer, to succeed the late Jasper N. 


Bishop. W. C. Williams, division engi- | 


neer for the department at La Grande, 
Ore., will succeed Mr. Collier in Portland. 


Cecil A. Colpitts, roadmaster at Saska- 
toon, Saskatchewan, has been named divi- 
sion engineer for Saskatchewan for the 
Canadian National Railways. 


Don S. Teter has become assistant super- 


intendent of street construction and re- 
pairs for the city of Milwaukee. 
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ORDER The Co-Operator 
for Your Men..,IT’S FREE 


Sixteen pages crammed with helpful money- 
saving information on: 

LeTourneau equipment operation @ 
Equipment repair and maintenance @ 
Correct lubrication @ Care and opera- 
tion of cable @ Care of tires @ Job layout 


Written for and by the man on the job. Issued 
every other month. Read by more than 17,000 
operators, mechanics, foremen, superintendents, 
engineers, etc. Let ‘The Co-Operator’’ help 
you train new men and give your veterans new 
ideas to increase their effectiveness. Just fill in 
the coupon below, telling us how many copies 
you can use. 


REPLACE WORN CABLES WITH TOURNAROPE 


Tournarope, a 6x19 filler <>. 
wire, right lay, lang lay / 
preformed wire rope with / 
an independent wire rope | 
center and an identifying | 
galvanized core strand, is 
manufactured by LeTour- | 
neau especially for cable- 
operated tractor-drawn 
equipment. 





For the past year all LeTourneau equipment 
shipped from the factory has bee equipped 
with this new, specially made wire rope. As a 
result, Tournarope has been thoroughly tested 
by hard usage and is now used as standard on 
the country’s biggest and toughest earthmov- 
ing jobs. : 


Made in Five Sizes 


Tournarope comes in the following sizes: 34", 
44", %", 34” and 7%”. It is easy to order—all 
you have to do is specify the size and number of 
feet wanted. No worrying 
about type or lay. Order 
from your LeTourneau- 
“Caterpillar” distributor. 


R. G. LEeTOURNEAU, INC. 
Dept. ENR, Peoria, Illinois. 


Please send me _copies of ‘‘The Co-Operator”’ 
each time it is issued. 


Also send me: 
Tournapull Catalog TP-104 
Tournapull Application Folder TR-102 
How to Select a Self-Propelled High- 
_ Speed Scraper Hauling Unit 
() LeTourneau Methods 
Name 
Position____ 
Company 
Address__ 
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Production MANAGERS 


Those men who supervise the manufacture 
of powered machines and appliances, 
appreciate the construction and per- 
formance of Briggs & Stratton Motors. 


Production managers 

—men who know good 
machinery and how to make it — 
understand and appreciate the fine 
workmanship, quality materials, 
skilled designing and high stand- 
ards of construction so evident in 
Briggs & Stratton motors. 


They know how well it pays their companies 
to power with Briggs & Stratton motors and 
add their stamp of approval to these compact, 
dependable, air-cooled gasoline motors that 
make their equipment perform best — always. 


BRIGGS & STRATTON CORP. 
Milwaukee, Wisconsin, U.S. A. 


January 15, 
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| Col. Hoel S. Bishop, Jr. has take: com 
mand of the Providence District .{ th, 
U. S. Army Engineers, a distric: that 
includes Rhode Island, a large p irt of 
Massachusetts and Connecticut. A Wes 
Point graduate, Col. Bishop served fo; 
four years in the U. S. Engineer (fice 
| at Philadelphia, was assistant envineer 
| for the District of Columbia, and was re. 
cently commander of the 2nd Engineers 
Battalion at Fort Logan, Tex. He was 
also secretary of the Lower Mississippi 
Valley Commission and assistant to the 
president and division engineer of that 
commission. 


R. O. Harris, formerly assistant division 
engineer for the Alabama State Highway 
| Department at Tuscaloosa, has become 
associate engineer in the U. S. Engineer 
Office at Mobile, Ala. He was succeeded 
in the Alabama state highway depart. 
| ment by W. R. Palmore, former materials 
engineer. 

| 
George A. Carter, Baltimore city highway 
engineer, has been appointed as full-time 
chairman of the executive committee of 
the Civilian Protective Defense for Balti- 
| more. A veteran of 20 years in the mu- 
| nicipal service in Baltimore, Mr. Carter 
| is charged, among other duties on his 
| new job, with the enrollment of fire 
| watchers, auxiliary firemen, air raid war- 





dens and rescue squads. 


| J. C. Carpenter, senior highway engineer 
| for the United States Public Roads Ad- 
| ministration, and a member of the dis- 
| trict staff at Fort Worth, Tex., for the 
| past 17 years, is now in charge of the 
Porto Rico office of PRA to supervise the 
| building of a military highway system on 
| the island. 


| James C. Rickards, Jr. has become water 

superintendent for the town of Canton, 
| N. C., succeeding his father, the late J.C. 
Rickards, Sr., who was water superin- 
| tendent for 30 years. Mr. Rickards was 

a graduate of North Carolina State Col- 
| lege in 1936 and spent five years in 
| chemical control work with the Champion 
| Paper & Fibre Co. 


| Howard L. Mathews, formerly an engi- 
| neer with the bridge department of the 
District of Columbia, is on active duty 
| as a lieutenant commander with the Civil 
Engineer Corps of the U. S. Navy at 
the Washington Navy Yard. 


| C. U. Smith, who for the last sixteen 
| years has served as general manager and 
| chief engineer of the city of Milwaukee, 
| tendered his resignation effective Decem- 
| ber 31, 1941, in order to enter consulting 
engineering practice, For the time being, 
he is located at Milwaukee, but antici- 
pates moving to Los Angeles, Calif., in 
the very near future. 
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A line as 
| black as 
night! 


Typhonite Eldorado Pencils make such 
lines! Opaque lines! Lines firm and 
solid, lines as black as a black feline. 
This is the kind of line wanted in to- 
day’s drawings—because today’s blue- 
prints must be clean as the path of 
a bullet. 

Why is the Typhonite Eldorado line 
so opaquely black? Simply because 
the Eldorado’s lead is Typhonite. No 
other drawing pencil has Typhonite 
leads. Typhonite is created out of 
natural graphite by an exclusive Dixon 
process. Try Typhonite Eldorado Pen- 
cils in any of the 17 degrees of your 
choice. 
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This interesting, informative booklet, a 
little history of pencil making, is yours 
for the asking. Please write on your 
business or professional stationery. 


Pencil Sales Department 227-J1 
JOSEPH DIXON CRUCIBLE CO. . JERSEY CITY, N. J. 
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combine steel and Fiberglas* in a new-type construction 
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. . . That's the big news about the Army’s huge bomber plants which 


and set new performance standards . . . 


N January Ist, this year, two new 

bomber plants were nearly completed. 
One at Tulsa, Oklahoma. The other at 
Fort Worth, Texas. 

They are two of the largest bomber 
plants in the world . . . housing two of the 
largest unobstructed floor areas ever built. 

But the almost unbelievable hugeness 
of these two plants, each nearly a mile 
long, is only part of this unusual story. 

For these bomber plants, specifications 
never before required were set up. Spe- 
cifications drawn to quiet the shut-in noise 
for men busy with hundreds of riveters, 
rumblingcranes, stamping and drill presses. 
Specifications to muffle the din of metal on 
metal, and to provide the mammoth snug- 
ness of a controlled climate and uniform 
lighting. The problem had to be solved. 


But previously known types of construc- 
tion could not meet the specifications. 
And yet they were met! With engineering 
imagination . . . and the use of two im- 
portant basic materials of known per- 
formance—steel and Fiberglas. 


The marriage of these two basic mate- 
rials produces a roof construction and a 
wall construction, each of which combines 
noise reduction, light reflection, and ther- 
mal insulation in one unit. Simple as this 
may appear, this combination of steel and 
Fiberglas opens up a whole new field of 
building practice. 

Besides reducing pent-up reverberations, 
this new-type construction provides side 
walls and roofs that are shatter-resistant, 
non-combustible, and enduring. In addi- 
tion, it gives a highly efficient insulation 
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that will keep heating expense in winter 


‘and cooling expense in summer at a miti- 


mum. Otherwise the cost of operating the 
air-conditioning systems in these huge 
plants would be out of sight. 

This construction gives the complete 
controlled conditions inside these plants 
. even temperature and humidity . 

high light-reflecting interior surfaces . 
to provide ideal working surroundings for 
high-speed production and precision mab- 
ufacture. 


Controlled conditions are also necessary 
to protect costly materials and sensitive 
instruments in storage and assembly. 

Fiberglas and steel lick these tough re- 
quirements .. . they do more! They give 
the ‘“‘plusses” of unusuelly light weight 
“ase of handling on the premises . . . and 
very long life. 

You’re probably not interested 
bomber plants 4/5ths of a mile long, )u! 
your defense contracts may call for smaller 


plant units . . . where complete or sem! 
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ntrolled conditions will aid in making 
very man-hour count. Perhaps this new- 
ype construction can give these plant 
inits to you cheaper . . . quicker. For it 
“quires a minimum of materials, using 
ach at its maximum efficiency. 

You may not be interested in plant con- 
truction at all, but the ability of Fiberglas 
0 improve other products can still be 
helpful to you . . . if, for example, you are 
maker of plastics, the high tensile strength 
nd moisture resistance of Fiberglas in- 
ficate its value as a re-enforcing material. 

\nd for the same reason—among others 
Fiberglas and rubber . . . or Fiberglas 
ad common textile fibers—can result in 
ew and better ways of making many 
ings, 

We urge you to look into Fiberglas as a 
uponent of thermal, electrical, acousti- 
tal, and plastic products. Fiberglas itself 

nade from materials which are available 

i unlimited quantities right here in con- 

wental United States. Let us give you 


and your research staff the benefits of our 
basic experience with Fiberglas and its 
properties. 

Remember: Fiberglas is pure glass in 
fiber form . . . springy . . . processed into 
blankets, thread, yarn, bonded sheets, 
semirigid boards. As a proved basic mate- 
rial it is now playing a vitally important 
part in the production, maintenance, and 
operation of planes, tanks, warships, and 
armored cars out on the firing line. For 
further information write: Owens-Corning 
Fiberglas Corporation, Toledo, Ohio. In Can- 
ada, Fiberglas Canada, Ltd., Oshawa, Ont- 
tario. 


OWENS-CORNING 


FIBERGLAS 
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WALL OF STEEL AND FIBERGLAS designed and built by 
The Austin Company. View shows Truscon steel chan- 
nel sections and interior Fiberglas insulation already 
in place in upper sections and at right. In center, 
semirigid Fiberglas insulating board in place! 


DETAIL OF WALL SECTION. “‘A’’— Exterior steel facing. 
“B” —I-inch-thick semirigid Fiberglas for thermal in- 
sulation. “C’’—Vapor barrier paper. “‘D'’—Special 
sheet steel channel section. “E’’—4-inch Fiberglas 
wool compressed to 3-inch thickness for thermal insu- 
lation and noise reduction. “F’’— Thin, Fiberglas Re- 
tainer Mat provideslight-reflecting, repaintable surface. 
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ROOF CONSTRUCTION. Above you see roof nearing com- 
pletion. Workmen are unrolling Fiberglas blankets. 
These in turn are covered by Truscon Ferrobord Steel- 
deck, Fiberglas roof-deck insulation, and finally by 
waterproof roof material. 


DETAIL OF ABOVE. “A” —Tar and gravel roof weather- 
ing surface. “B’—Heavy, lapped tar paper. “C”’— 
13]16-inch-thick, semirigid Fiberglas roof deck insula- 
tion. “D’’— Vapor barrier paper. ““E” — Ferrobord 
Steeldeck. “‘F’’—3-inch thickness of Fiberglas wool 
with dead air space above for thermal insulation and 
noise reduction. “G"—Thin, Fiberglas Retainer Mat 
for light reflection, held in place by metal lath. Pro- 
vides a repaintable surface. 
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LINER STRENGTH! 


Armco Plates provide more strength with 
less weight. Design makes the difference. 


® Gage for gage you'll find Armco 
Heavy Duty Tunnel Liner 65% to 
430° stronger (section modulus) 
than any other plate. Here’s what 
this greater strength with less 
weight means in terms of easier, 
safer tunneling... . 

On a strength/weight basis 
Armco Plates cost less at the start. 
You save on installation because 
the 
handles the light sections and only 


work moves fast. One man 
structural wrenches are needed for 
assembly. Where completed rings 
can be spaced to take advantage of 
partly self-supporting ground, you 
may actually buy fewer plates. 

Let Armco Liner Plates help 
speed the work and cut costs. 
There is a wide range of sizes and 
gages for light or heavy duty serv- 
ice. Write for the whole story. 
Armco DratNnace Propucts Assn., 
85 Curtis Street, Middletown, Ohio. 


GA ARNCO 


TUNNEL LINER PLATES 
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_ New Aids to the Constructor 
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Equipment and material announcements and manufacturers’ news 


Mobiloader 


A new Model 8 Mobiloader, which is 
sold by Caterpillar dealers, digs at the 


| front and dumps overhead to the rear, 
| employing the same principle as the W4 
| Mobiloader now used on a wide variety of 


loading operations. Bucket capacities 
range from 2.7 to 9.5 yd., depending upon 
the type of materials to be handled. The 
outfit is mounted on a Caterpillar D8 
tractor and will load earth, sand, clay, 
gravel and many other materials.—Athey 


Truss Wheel Co., 5631 W. 65th St., 


| Chicago. 


Expansion Material 


A line of asphalt, fibre and cork expan- 


| sion joint material designed to meet all 
| requirements of monolithic concrete con- 
| struction has been announced by Key- 


stone. Each type is supplied to meet 


| federal and state specifications and can 
| be fabricated to meet specifications for 
| any special job. The asphalt joint is 


composed of asphalt, fibre and ::inera| 
fillers, formed into sheets and reinforced 
with-a layer of felt on both sides. |t pos. 
sesses a high degree of compressi))ility yo 
permit perfect coordination of expansion 
with slab movement. The fibre joint cop. 
sists of a fibre board impregnated with q 
waterproof asphalt to provide a non-ey. 
truding, resilient product that permits 
free action of the slab. The cork joint. 
made from new live cork particles with 4 
resinous binder, is produced under heat 
and pressure to retain all inherent fea. 
tures of the natural cork.—Keystone As. 
phalt Products Co., 43 E. Ohio St, 
Chicago. 


80-Ton Diesel 


Whitcomb has added a new 80-ton unit 
to their line of internal combustion loco- 
motives. It is powered with two Buda 
supercharged diesel engines, each devel- 
oping 325 hp. which provides ample 
power to insure snappy performance in 
switching and spotting cars as well as 
road work at speeds up to 40 mph. The 


Force-Feed Loader 


A new force-feed loader, for use behind 
a motor grader, truck or tractor is an- 
nounced by Athey. The loader is avail- 
able also in a self-propelled unit. The 
machine scoops up windrows of earth, 
dirt, rocks or other materials from the 
road surface behind the blade of the 


motor grader and conveys the material 
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over a belt into a truck which is loaded 
as it moves. Power is furnished by a 22 
hp. gasoline engine mounted on the chias- 
sis. The purpose of the Athey force-feed 
loader is to clean up excess materials 
from road or street surfaces following 
maintenance or grading work.—Athey 


Truss Wheel Co., Chicago. 
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On the se America 


This large Jaeger Concrete Spreader manufactured 
by the Jaeger Machine Company, Columbus, Ohio, 
speedily building runways on an important bomb- 
ing field job. 


Ferry and Pearson, Los Angeles contractors, are 
operating the equipment. A Continental Red Seal 
Power Unit PM271 is supplying the power. 





_ On countless jobs throughout America, Continental 
Red Seal Engines are at work — supplying horse- 
power to save manpower. 


[ontinental Motors [orporation 


MUSKEGON, MICHIGAN 
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The cost of engineering struc- 


tures can be decreased through a 
more efficient use of material and 
the elimination of members which 
do not carry their share of the 
load. Safety can be insured by 
determining whether or not com- 
puted stresses are in close agree- 
ment with actual stresses. 
Whittemore hand strain 
gages are inexpensive—can be 


Sidney Harbor Bridge 


used by observers having little 
training. With these, stresses in 
each member of a complex struc- 
ture can be determined at a rea- 
sonable cost. Whittemore strain 
gages—rugged, simple, and ac- 
curate—are available in 2-in. and 
10-in. gage lengths. Write for 
Bulletin N-153 describing these 
and other Southwark strain gages. 
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DIVISION OF THE BALDWIN LOCOMOTIVE WORKS 
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normal tractive effort is 40,000 || a 95 
percent adhesion and the locom;iye 
capable of exerting 53,330 lb. 

force with the use of sand. Each 
generator unit, including radia: 
compressor, and blower is mount: 
common sub-base mounted on the Joc . 
motive frame. An important ady intage 
of the power plant arrangement js {hi 
accessibility of the generators for inspec. 
tion. The complete sub-assembly can }- 
easily removed through a hatch in top of 
the hood. The cab is well insulated anq 
equipped with safety glass windows rub. 
ber mounted in steel sash with maximum 
vision in either direction provided for the 
operator.—Whitcomb Locomotive (Co. 
Rochelle, Ill. 
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Push Dozers 


Buckeye has announced the develop- 
ment of a new line of Unitilt push dozers 
and push dozer pads for use on Buckeye 
Unitilt bulldozer frames. These units are 
now being built in two sizes: 24” x 61” 
for Allis-Chalmers HD-14 and HD-10-W 
tractors, International WTD-18 and 
WTD-14 tractors, and Cletfac FD Series 
machines; 24”x57” for Allis-Chalmers 
HD-10 and International TD-18 tractors. 
—Buckeye Traction Ditcher Co., Find- 


Portable Saw 


The new 814 in. Skilsaw is a fast- 


| cutting tool for all sawing in the fram- 


ing of structures. It cuts to a depth of 
25% in. in wood for fast easy sawing on 
all 2 in. rough lumber, bevel-cuts lum- 
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ep 


for a majority 


of air-compressor work! 


Heres why you'll always be 
glad you bought a SMITH 


. Low initial cost, operating cost and 
maintenance. (Model 100—60 cu. 
ft. size—uses only one gallon of 
gasoline an hour.) * 


. Repairs and parts available at 
Ford garages everywhere. 

. Lightweight, easy to handle. (May 
be towed at permissible truck 
speeds.) 


. Capacity easily varied for different 
jobs. 


. The ruggedness and efficiency of 
these famous compressors are a 
source of constant satisfaction to 
users. 


. Automatic unloading and idling; 
self-starter. 


- No couplings, belt, clutch or gears 
to cause trouble. 


. Standard, quality parts. 


%k SMITH COMPRESSORS are 
saving money for companies the country 
over. Consider the savings you'll enjoy 
with their use! BIG savings in purchase 
cost over standard compressors of equal 
capacity . . . important savings on up- 
keep, too! Made with FORD Motors and 
standard parts—that means dependability 
and economy. 


With a Ford Motor and shop facilities 
you can assemble your own Smith Com- 
pressor. We will furnish a Smith Com- 
pressor Head and Accessories with 
complete instructions for mounting. 


Write for free Booklet 


GORDON SMITH & CO. 


INCORPORATED 


Bewling Green, Ky. 


7, 


AIR COMPRESSORS, 


| ber up to 2% in. thick at 45 deg., has a 


free blade speed of 3000 rpm and is de- 
signed for use with abrasive disks to cut 


| and score stone, concrete, etc. The new 


Skilsaw Model “825” is 18 in. long and 
weighs 1814 lb.—Skilsaw, Inc., 5033-43 
Elston Ave., Chicago. 


Power Unit 


Mall has what they call a Jack-of-all- 
Trades power unit designed to be used 
with the proper attachments for concrete 
vibrating, concrete surfacing, sawing, 
sanding, wire brushing, grinding, drilling 
in all kinds of materials, and pumping. 
The outfit has a 1 hp. variable speed 
gasoline engine unit and is mounted on 
a full swiveling base. It is normally 
furnished with a re in. diameter by 12 
ft. long flexible shaft and housing and 
can be supplied with all types of attach- 
ments to do almost any small construc- 


tion job.—Mall Tool Co., Chicago Ill. 


Pes: 5! 
is es 
% 


. 
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Welder 


A single pre-set current adjustment 
with arc control is featured in the new 
portable d.c. Flexarc welder available 
in ratings of 200, 300 and 400 amperes 
with 220, 440 or 550 volt a.c. motors. 
J. H. Blankenbuehler, left, and D. L. 
Hadley, right, both of the Westinghouse 
East Pittsburgh works, engineered and 
designed the unit.—Westinghouse Elec- 
tric and Manufacturing Co., East Pitts- 
burgh, Pa. 
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fit Danger Points | 
in Defense Work... 


use CATAPHOTE 
REFLECTOR BUTTONS 


More and more of today’s safety problems 
in industry and construction are solved 
with Cataphote Reflector Buttons! Widely 
used for State and National highway 
markers, these Reflectors provide brilliant 
illumination at danger points in Defense 
Camps and Defense Plants . . . also ideal 
for safer roads, streets, bridges and 
industrial plant traffic handling. Write 
for information. 


WESTERN CATAPHOTE CORP. 
TOLEDO, OHIO 


For VIBRATION - PROOF 
FASTENINGS 
ON 
ROAD - BUILDING 
AND 


CONSTRUCTION 
EQUIPMENT 


lastic Stop Self-locking Nuts put an 

end to maintenance troubles result- 

ing from loose fastenings. They can not 

be loosened by vibration, shoék loads, 

or exposure to weather. Available in all 
standard sizes. bey 


SPECIFY THEM ON NEW*EQUIPMENT 
AND USE THEM FOR REPLACEMENT 


ATALOG contains a graphic ex- 
planation of the Elastic Stop 
principle, presents test and applica- 
tion data, and lists the complete * 
line of nuts. @ Write for a copy. * 


ELASTIC STOP NUT CORPORATION 
2331 VAUXHALL ROAD © UNION, NEW JERSEY 
SELF-LOCKING 


ALC TEE 
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WITH INCREASED DEMANDS FOR 
¢ 1Q0N EER ooerense provsects, pAUL FRANK 


REQUIRED MORE PRODUCTION AND 
BETTER CONTROL OF QUANTITIES 
OF EACH SIZE. 


Meet Mr. Paul Frank 


her Sai a Here’s how Paul Frank, large commer- 


cial quarry operator at North Vernon, 
Indiana, again stepped up his output 
of crushed rock and agricultural 
limestone. 


He installed a Pioneer 30"x42” Primary 
Jaw Crusher, 3 new Pioneer Vibrating 
Screens and another Pioneer 40”x22” Roll 
Crusher. 





A 100% Pioneer equipped plant... and 
read what Paul Frank has to say about it. 


PIONEER ENGINEERING WORKS 


1515 CENTRAL AVENUE - MINNEAPOLIS, U. S. A. 
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Rex Speed Prime Pump 
on overpass job. 


WISCONSIN 


HEAVY SUTY 


Air-Cooled 


AT WORK 


Oil Forges 
: es : Hauck h il burning forze 
Stepping up and maintaining work schedules during these days mead ad gies aes ae _ eve 
of high pressure production in all lines, requires equipment of | with compressed air at 40 lb. or more 


maximum dependability and efficiency. pressure. A furnace of loose firebrick 


Because Wisconsin Engines (1 to 35 hp.) are built for heavy- a saa oe 
crease 


duty service; because they are air-cooled; because they are | the heat which is available up to 2800 
compact in design; extremely light in weight; equipped with | deg. F. Heat can be started and stopped 
weather-sealed outside magneto with impulse coupling for quick | instantly and closely controlled. The fire. 
starting in any weather; because they run on Timken roller | 0x, which is removable, and the flame 


bearings... Wisconsin Engines AT WORK today, are increasing — pips @ oe ogaliged 


productive capacity wherever they are in use. | furnished to burn any gaseous fuel — 
Hauck Manufacturing Co., 124-136 Tenth 


BIG 


Corporation 


MILWAUKEE, WISCONSIN, U. S. A. 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 


High Lift Truck Body 


We know that most of our readers will 
never ice cars but this is a reminder of a 
type of equipment available which may 
have many construction possibilities— 
Gar Wood Industries, Inc., Hoist and 
Body Division, Detroit, Mich. 


Booster Engine for Truck 


The use of a Clark booster engine, 


Designs and Illustrations of GUARD RAILS - CULVERTS - TRUSS BRIDGES - soe thas af ieenlan ania Sa a ald 
TRESTLES - ARCH BRIDGES - SUSPENSION BRIDGES - as built in Douglas Fir ldeslie cluak ot Masthend Pam, Cob. 


THESE items are presented in a new booklet published by the E effected at a ae — 
West Coast Lumbermen’s Association. A copy will be mailed free I is 72 percent  srertagr tag. 8 eed, and - hod 
upon coupast, Weto for Chile Retilet tof: Todin's tamy tad a ' cent reduction in fuel consumption. The 
demands good highways. Wood is available—bridges and other American Automobile Association con- 
highway structures, strong and durable for anticipated years of test board, which officially observed the 


service, may be built NOW— with speed and economy. Meena test, certified that a Chevrolet tractor 
Sagi unit equipped with a Clark booster en- 


& i d i loaded trailer weigh- 
GA WEST COAST LUMBERMEN’S ASSOCIATION | fi2"2s000 ‘Ip, stashed the flowin 
Came/ 364 Stuart Bidg., Seattle, Washington records in two climbs to the pass: with 

booster engine cut out—time, 1 hr. 40 
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LIGHTER, STRONGER CONSTRUCTION 
— FASTER ERECTION 


AIRPLANE REPAIR SHOP, built by Ingalls, th 
nation’s largest independent fabricator of stru 
| 


tural steel. Long outstanding in the field of rivet 


construction, this company is maintaining 
leadership by increased application of improy 
arc-welding methods. Beneficial results are ot 
tained in Decreased Weight Stronger Constr 
tion Lower Stee! Costs” Faster Frectton Great 
Freedom otf Design. Nation-wide engineering a 
erection service assures efhciency through 


Stages Of Operation 


HIGHER SPEED 
GREATER OPERATING ECONOMY 
LARGER CARGO CAPACITY 


S. AFRICAN COMET, « of three sister 
Y id the world’s first and lar 

)- passenger liner. Because 

is well as stronger, these 

faster. consume less tuel 


Built tor the American 


ider authority of che 


TIP TAA eB 


BIRMINGHAM, ALABAMA a 


| 4 | 

bY leh ileilols ompanies n ei ons } , 

ial ape 4 ae CONSTRUCTION COMPANY - THE INGALLS SHIPBUILDING CORPORATION - BIRMINGHAM TANK COMPANY = ‘ 
; ; rs 
a | 


rd 


PASCAGOULA. MISSISSIPP . DECATUR Coe 2 ae) 
+ 


NEW YORK « PITTSBURGH « ATLANTA * NEW ORLEANS 
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min. 5 sec.; average speed, 8.37 mph: 
gasoline consumption, 10.8 gal. With 
booster engine operating—time, 5); min. 
30 sec.; average speed, 14.36 mph; gago. 
line consumption, 8 gallons. The Clark 
automatic booster engine is installed jp 
a regular truck chassis in back 0/{ the 
cab and below the level of the hody 
platform. It delivers its power th ough 
the truck transmission and regular drive 
shaft. As long as the truék engine can 
maintain a road speed of 31 mph or more 
in high gear, the booster engine does not 
start. When, however, the truck ep. 
counters a grade sufficient to cause it to 
slow down, with wide open throttle, to 
31 mph, the booster engine automatically 
cuts in, adding its power to that of the 
main engine to maintain cruising speed, 
When the truck again reaches a speed 
of 45 mph, the booster engine auto. 
matically cuts out.—Clark Equipment 
Co., Buchanan, Mich. 





Here is the latest innovation in TRACING 


CLOTH containing all of the fine qualities 


which the most expert draftsman desires. 
Tested and proven in quality for surface 
efficiency. Cleans easily. Corrections of 


ink or pencil made easily, but the supe- 


riority of this NEW Tracing Cloth is best ee 


| The Ident-O-Graph is a photographic 
development to aid the present-day re- 


proven by use and you are urged to quirements for positive identification of 


| wartime construction and industry. The 
send for a large working sample sheet. | outfit is set up to give accurate height, a 
good portrait and number identification 

‘i gooy in one instantaneous photograph. The 
We shall abide by your decision. outfit has the necessary lights attached, 
is compact, sturdy and can be moved 

about at will as it weighs only 57 lb. 
Twenty-four exposures are provided on 


each film and cartridges can be inserted 
e without losing time, it being claimed 
T i E M I L LS that up to 1,000 pictures can be made in 


an 8-hour day.—Photographic Equipment 
INCORPORATED Co., 210 E. Park Way, Pittsburgh, Pa. 


225 FIFTH AVENUE 
NEW YORK, N. Y. , Fluorescent Light 


A new Benjamin “RF” fluorescent 
lighting unit is said to provide even more 
light than previous units for the power 
consumed; to provide a new solution to 
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“LIMITORQUE 
SAVES THE 
SECONDS 
THAT COUNT” 


ee. valves must be operated without fail and without delay, Limitorque Controls 
prove their dependability. They open or close sluice gates and valves of all types from 

| 3" to 96" diameter . . . operated from conveniently located control statigns or central mas- 
ter control panels. Whether for emergency service or normal operation;: Limitorque assures 

' an unfailing means of control by responsible workmen. : 


| The choice of many water works and sewage disposal plants throughout the country, Limi- 
| torque's unfailing reliability demands your investigation . . . either for new constructions or 

| the modernization of present plants. Limitorque can be readily adaptable to existing equip- 
ment, Write us for complete information. 


PHILADELPHIA GEAR WORKS 


INDUSTRIAL GEARS ERIE AVENUE & G STREET 
AND SPEED REDUCERS PHILADELPHIA, PA. 
IMITORQUE.VALVE CONTROLS. } ess > =f pial a ~e — New York, Pittsburgh, Chicago 


Philadelphia 7 Ne ie z = Philadelphia 
UMITORQUE ’ ins + a eee «CL,s«CG EARS 
CONTROL a? =a A s rie - ; ’ ° All types and sizes 
operates all types 2 atue as or Zz , ; of industrial gears. 
of valves, ete,a- 1 ‘and w ee ; ; sai NM = = Can be supplied 
sofely,economi * : RD eli Z : in all materials. 
cally,fromconvens  -. . = BE kunt 

tent stations, «=. { igen 


+ .¢ omeame 23 : ; 
Philadelphia ‘ Philadelphia 
WORM GEAR Mie HERRINGBONE 


; SPEED REDUCER . : oe REDUCER . 

right angle drives —. : tad 
verticat or horizontal. Philadelphia speed. Single, Dovble, 
Triple Reductions, various 


Wide range of ratios $ . 





DRIVING PILES 
ae 18 A hS 


SUPER-VULCAN 
OPEN-TYPE 


DIFFERENTIAL-ACTING 


PILE HAMMERS 
18C, 30C, 50C, and 80C 


More and more users are depending on 
VULCAN to get their pile driving re- 
quirements done more quickly and get 
a faster start on construction. 


More and more repeat orders tell the 
story of satisfaction. Users find that 
they can drive piles faster, easier, and 
at less cost—get more dependable 
performance and longer service from 
their Super-Vulcan Open-Type Pile 
Hammers. 


Rugged strength—simple design—posi- 
tive action — durability — compactness 
are all important features. 


The open type fits the same leads and 
uses the same accessories as the Vul- 
can Single-Acting Pile Hammer. 


VULCAN 220% WORKS 


Chicage Ilineis 


the flicker problem; it is quicker and 
surer in starting, and installation and 
maintenance costs are lowered.—Ben- 


jamin Electric Mfg. Co., Des Plaines, Ill. 


Gasoline Driven Chain Saw 


A new portable, gasoline driven chain 
saw .unit is available designed to cut a 
tree or pile and leave only a short stump. 
The saw can be swiveled to cut in any 
direction and is equipped with a chain 
saw sharpening device which can be used 
at the job site. The saws are available in 
24 in., 36 in. and 48 in. lengths and in 
models powered by compressed air, elec- 
tricity or gasoline. The air driven unit 
may be used under water.—Mall Tool 
Co., 7740 So. Chicago Ave., Chicago. 


Small Compressor 


The Schramm Model No. 50 a com- 
pressor just recently put into production 
is a small, compact unit which has me- 
chanical intake valve, long life discharge 
valves and multi-cylinder construction. 
This new design has four cylinder “V” 
type construction that does not require a 
cooling unit or running water. It is an 
ideal compressor for installations where 
a limited amount of air is required and 
is suitable for pressures up to 200 psi.— 
Schramm, Inc., West Chester, Pa. 


Drum Controllers 


Small and compact in size, a new line 
of drum controllers for small cranes and 
hoists has special features of outstanding 
interest. A rope operating lever, em- 
bodying a new equalized torque prin- 
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STERLING 
5-18 


For Concrete 


Balanced EASY WHEELING 


STERLING QUALITY in every detail: Sturdy 
steel tray, all welded (no rivets); smooth ip. 
side surface; Top edge reinforced by continu. 
ous butt-welded rod; V-shaped tray braces: 
Steel wheel (steel, solid rubber or pneumatic 
tired); Malleable iron wheel-guard: No, | 
Northern Hard Maple handles; Channe! stee] 
legs with cross and diagonal braces: Stee] 
Leg-shoes; ball or roller bearings. See 
STERLING for quality! 


Stocked at Warehouses and Distributors 
(S-17, 4 cu. ft.—S-18, 442 cu. ft.—S-19, 5 cu. ft.) 


STERLING WHEELBARROW CO., MILWAUKEE, Wis. 


RMU LL ee 


MAE COS 


Powerful! Safe! 


CONTROLLED 
POWER 


) PoP Prue 
ALL STEEL HAND HOIST] 


DISTRIBUTABL 


with 


Tr 


SEATTLE, U.S.A. 
* 


Money Hes Been Saved on These Jobs! 
1200' assembled pipe (132 Tons) were lowered 
to bed of Mississippi at St. Paul with $—5-Ton 
eee, three lines to each hoist through 


jocks. 
Hedsen River Bridge sidewalks were laid in 
sections —_= 32—5-Ton Beebes. 

Longest wooden trusses in world were in- 
stalled with ONE 5-Ton Beebe after power 
hoists proved impractical. 


* 


When raising, lowering, or placing costs by Pee 

oe 2 — ore em, answer is the Priest 
Beebe Bros. All Steel Hand Hoists 

MANNED” ‘iN UNISON. Available In 2, 5 and |5 

Ton sizes. Sold through leading dealers in all trade 

centers. List of dealers sent upon request. 


BEEBE BROS., 2720 6th Ave. S., Seattle, U.S.A. 
t 


“THE STRONGEST GEARED POWER 
FOR ITS WEIGHT IN THE WORLD” 
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i ER STERELCAGCO PNEUMATIC’N EWS s SR 
0-CE COMPRESSORS TO DEFENSE PLANTS 


A WITHIN A FEW MONTHS, thirty. 
five Chicago Pneumatic O-CE Hori- 
zontal-Duplex Compressors were in- 
stalled in well-known shipyards. This 
popular compressor is available in 
capacities of 350 to 10,000 c.f.m. 


SYNCHRONOUS MOTOR-DRIVEN —> 
O-CE Compressor, 800 c.f.m. piston 
displacement, in well-known aircraft 
plant. Simple, efficient, five-step reg- 
ulation varies the output to meet load. 


ACP FLOOD SYSTEM OF LUBRICATION 
@ssures maximum reliability. No pump or 
other working parts to fail and endanger run- 
ning gear; no small oil lines to cleg. This 
method provides all bearings with a copious 
supply of oil which also serves as a coolant 
and returns to the pump to be used again. 


CHICAGO 


PNEUMATIC 


ACTUAL ME S$ PROVE thatcp 
Simplate Valves, with their annular ports and 
straight, uniform lift, possess the greatest 
effective area for a given valve diameter, thus 
assuring lower power consumption. Straight 
valve lift, together with low air velocities re- 

sulting from large effective area, account for 

the remarkable endurance of these valves. 
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EIGHT 6,000 C.F.M. COMPRESSORS 
RUSHED TO EASTERN SHIPYARDS 


Model Noted For Dependability 


NEW YORK—Familiar equipment 
in new shipyards, aircraft factories 
and other defense plants are Chicago 
Pneumatic O-CE Horizontal-Duplex 
Compressors. Sound in design and 
ruggedly built, these popular com- 
pressors are ideal for continuous, 
heavy duty operation. The large 
effective area of their well-known 
Simplate Valves insures minimum 
power consumption. Their five-step 
regulation, low maintenance cost, 
outstanding reliability and other CP 
features make them the logical selec- 
tion for plants which must have de- 
pendable, 24-hour-a-day air power. 


CHICAGO PNeumartic 


Fre 6 t COMPANY 


General Offices: 6 E. 44th St., New York, N. Y. 


A MAIN BEARINGS of two-piece design are 
easy to align and adjust—vertically by shims, 
and horizontally by wedges. Can be adjusted 
with the machine in operation; can be removed 
and replaced without lifting out the shaft. 








Big Savings 


IN HANDLING MATERIALS 


A simple Sauerman Scraper installation 
stores and reclaims crushed stone. 


wee 
i> 


Sauerman Scraper digs sludge from reser- 
voir and hauls ell 800 ft. to pile. 


This shows a Sauerman Scraper as used for 
open storage of coal, ore, etc. 


ON jobs where materials are to be 
moved distances of several hundred 
feet or more, a SAUERMAN Drag 
Scraper or Cableway has an advantage 
over other equipment because it is able 
to dig, haul and place the material in 
a continuous, straightline operation, do- 
ing away with the expense of rehandling. 


SAUERMAN machines are designed in 
small capacities as well as large. There 
are light, portable units that can be 
used profitably to handle 50 to 100 
tons per day and there are huge ma- 
chines that will mtave as much as 1,000 
tons~—per_ hour. 


GET THIS USEFUL BOOKLET 


Typical examples of pit and bank exca- 
vation, alluvial mining, moving blasted 
ore, deep dredging, stock-piling and re- 
claiming, etc., are illustrated in the 
Sauerman catalog. A copy of this booklet 
is yours for the asking. 


SAUERMAN BROS., INC. 


532 S. Clinton St. Chicago 


Get help in passing license exams 


from this practical book— 


by two well-known 
engineering writers, that meets all needs for quick review 
of, or reference to, the most important elements of designing 
simple structures—of special value to those preparing for 
license or registration exams. 


Here is a compact, handy manual, 


Just Out! 


ELEMENTARY STRUCTURAL ENGINEERING 


rquhert and C. E. O’Rourke, Professors of Structural 
Cornell University. 348 pages, illustrated, $3.00. 


quick check-up and reference on design 
fundamentals, ures and calculations for simple steel, 
timber, and concrete members and connections. It gives you 
1) helpful groundwork in the principles of structural 
mechanics; 2) useful thumb-nail review of materials; 
3) requirements of loads for various types of structures; 


4) methods of computing deflections of beams and trusses; 5) design treatment of 
such structural members as homogeneous beams, plate girders, reinforced concrete 
beams, tensiofi and compression members in trusses, columns, members, and footings. 


EXAMINE 4+T 10 DAYS——-SEND THE ON-APPROVAL COUPON 


qrtenscnncenesenstonseenscsnsesncemsuensesessensecnssensesnsesussnasssnsrnnesnatengstanesnersnessunesnntensees 


Urquhart and 


Seececer euseeeseresses 


TAT AL BOO OF, INC., 330 W. 42nd St., N. ¥. C. 
O’Rourke—Elementary Structural Engineering 
I0-daye twill send 84.00, plus few cama postage, of recara Dook postpaid. (Postage paid on 


(Books sent on approval in U. S. and Canada only.) 


for 10 days’ examination on approval. In 
orders accompanied 


Coes edeceveccescsvecceem secoess NR 1-15-42 
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ciple, entirely eliminages the cum) «rsoms 
sheave wheel, rope guard and + <terpa| 
return spring, and provides smoo) ), easy 
operation even when the rope is pulled 
at an angle. A new anti-plug ‘cature 
increases drum life by making it mpos. 
sible to whip the drum from full {srward 
to full reverse position. Drums «an by 
reversed quickly, but a definite tiie de. 
lay is required in the off position —C,;. 
ler-Hammer, Inc., Milwaukee, Wis 


Portable Tar Kettle 


Diamond has a new line of portable tar 
kettles in five capacities from 75 to 315 
gallons. The unit has a Mahr burner 
which is highly efficient and _ lights 
quickly. The heat envelopes the entire 
kettle making two complete passes before 
going up the stack. Unmelted material is 
kept separate from the hot material by a 
heavy steel screen so that new material 
may be added at any time. The Diamond 
kettle is al] steel and all joints are elec- 
tric welded. The frame is also steel and 
mounted on pneumatic tired wheels for 
rapid portability—Diamond Iron Works, 
Inc.,“Minneapolis, Minn. 


Swimming Pool Paint 


A real rubber paint, including rubber 
base, is now available designed particu- 
larly as an alkali-proof swimming pool 
paint. It is said to be possible to paint 
outdoor concrete swimming pools with a 
white or tinted coating using Paratex 
rubber base paint. This ‘material is 
said to have decided germicidal qualities 
which would be a further advantage for 
use on swimming pools.—The Truscon 
Laboratories, Caniff & G.T.R.R., Detroit, 
Mich. 


Cold Process Cleaning 


Announcement is made of a new min- 
eral grease and dirt digestive solvent 
called Gunk X-11, available in the form 


ENGINEERING NEWS-RECORD 





some 
ernal 
easy 
ulled 
ature 
0 pos- 
ward 
n be 
e de. 


Cut. 


e What Will They Be Like? 
e How Many Will Be Built? 
e How Will They Be Affected By The War? 


These questions will be discussed and analyzed in Engineering News-Record’s Annual Highway Num- 


ber . . . to be published Feb. 12th. 


Solutions of these vital highway problems will determine the locations of many jobs, the alloca- 


tion of materials and equipment. 


The authoritative and timely treatment of these problems in this issue will be a practical aid in 


planning for the coming 12 months. 


Here’s a preview of the articles scheduled: 


Surwey by States 


In a comprehensive study of the various states, highway 
engineers tell how each will meet the highway problems 
created by the war. 

This roundup will give the highway industry valuable 
information with which to demonstrate that cessation of 
highway building would be a serious handicap to our war 
effort. 


Concrete and Bituminous 


Current practices in the design and construction of con- 
crete pavements will be the subject of a major article. 
The author is a Portland Cement Association engineer. 
He will indicate the significant trends and tell how short- 
ages of such materials as reinforcing steel are influencing 
today’s highway designs. 

Bituminous pavements will get similar treatment in an 
article by an Asphalt Institute engineer. 


This important subject will be covered in two articles: 
one by engineers of the Public Roads Administration, the 
other by a state highway department engineer. 


* 


TJimber Bridge Construction 


Because of the steel shortage, highway engineers are exam- 
ining the extent to which wood can be used for bridges. 
An engineer who has made a special study of this subject 
will offer his findings in a comprehensive report. 


Up-to-date information on divided highway design is lack- 
ing. To meet this need the editors of Engineering News- 
Record have gathered material from all state highway 


departments engaged in this type of work. The response 
indicates the wide interest in this subject. 


Vitel Statistics 


As in previous years, this issue will show mileages of va- 
rious types of highways -built in 1941, expenditures during 
that year and anticipated expenditures for 1942. 


apis ao ae . 
RF eke 


Thus, here is an issue you won’t want to miss. For it will be packed with timely and authoritative information . . . helpful 
and vital data... for men engaged in other types of civil engineering and construction as well as highway building and design. 


So, if you plan to change your address, inform us immediately to insure that your copy reaches you promptly. Write to: 


ENGINEERING NEWS-RECORD 


330 West 42nd Street, New York, N.Y. 
A McGRAW-HILL PUBLICATION 
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NOVO HOISTS 


UST to show you what can be done with a 

given size, Novo hoist, here is a Double Drum 
Model DH Hoist powered with a 40 H. P. engine. 
The front drum operates a material elevator the 
rear handles an 18% Cu. Ft., concrete bucket. 
And here’s what it does in one day.—Places 
4374 Cu. Ft. of concrete and takes up the brick 
mortar and material to keep 14 brick layers busy 
on the fifth floor. 


Here are the very obvious reasons why such per- 
formance is obtained: 


Easy control with Novo screw thrust which puts 
a tremendous leverage behind the shifter rod. 


Smooth, fast, safe action with Novo double cone 
friction blocks. They take hold of both sides of 
the friction groove—twice the effective friction 
area. 


Self-energizing brakes. The drop of the load 
helps set the brakes resulting in easy handling. 


Roller chain drive gives efficient, quiet trans- 
mission of power. 


A complete line of Builders’ and Dragline Hoists— 
Gasoline, Electric and Diesel. 


FREE HOISTING DATA 


We have installation Data Sheets that give 
valuable operating facts on various types of 
hoisting jobs. Send for free copies. 


ee ee in tena 


se 


of a concentrate which may be dilu . 4 be. 
fore use to charge large open 

tanks or vats. It is stated that th 
developed digestive solvent tank 
superior substitute for Trichlore: 
vapor phase metal cleaning tank 
ticularly in heavy duty automoti: 
heavy equipment applications wher. 
is much insoluble dirt or smut to |e re. 
moved. The cleaning method is c.irrieq 
out by cold immersion of greasy or dirty 
parts. The new solvent not only takes the 
cling out of hard mineral dirt and grease 
accretion but emulsifies them as wel] so 
that they may be instantly and completely 
rinsed away by sluicing with a water 
hose, The removed oil and dirt disappears 
in the form of a milky oil-in-water emu]. 
sion which does not clog drains or pre. 
sent a fire hazard. Only simple rectangu. 
lar tanks are required for this use— 
Curran Corp., Malden, Mass. 
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Improved Welder Control 


Improved and simplified design of its 
exclusive system of “Dual Continuous 
Control” for arc welding machines which 
eliminates the need for meters showing 
volts and amperes is announced by Lin- 
coln. This line of welders has both job 
selector and current control calibrated 
and equipped with dials which indicate 
the type of work and the number of 
amperes for each setting. It is claimed 
that this feature enables the welding 
operator to secure highest quality welds 
and highest possible welding speeds be- 
cause he can vary both the slope of the 
volt-ampere curve and the amount of 
welding current independently and posi- 
tively to suit every job encountered. The 
new development is said to make it pos- 
sible to set and read the current from the 
dial, eliminate trouble and expense re- 
sulting from meter breakage, and to make 


NOVO ENGINE COMPANY 


LANSING . MICHICAN 


polarity reversal simple and visible.— 
The Lincoln Electric Co., 12818 Coit 
Road, Cleveland, Ohio. 


NOVO ENGINE COMPANY, 200 PORTER STREET, LANSING, MICHIGAN 
Send me literature on Novo Hoists Also send Novo Hoisting Data Sheets........ 
OTHER NOVO EQUIPMENT—Pumps ............ Light Plants Power Units 


Plastering Chart 


A comprehensive new reference chart 
describes the uses and advantages of all 
types of interior plaster and includes a 
glossary of 112 plastering terms. The 
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Above—CHARLES ST. HOUSING, DETROIT, MICH. Solid Slab. Con- 
tractor, Consolidated Construction Co., Chicago, Ill. Architect, Michi- 
gan Housing Associates, Detroit, Mich. 


pctee ae of finished floor—St. Bernard Housing, New Orleans, 
Genl. Contractor—Madsen Construction Co., Minneapolis, Minn., 
nee Raneen, Christy & Spink, New Orleans, La. 


Below—Brand Whitlock Homes, Toledo, Ohio, Geni. Contractor—J. H. 
an le & Sons, Toledo, Ohlo, Architect—Britsch & Munger, Toledo, 
hio 


WRITE 


DATA 
SHEET hi. ; 


HAUSMAN Speeds Up 


Concrete Form Setting 


Today it is imperative that we speed all 
construction to the earliest possible com- 
pletion to provide greater facilities for all 
war materials. Hausman Forms speed up 
form setting operations—eliminate uncer- 
tainty in your concrete costs—assure mini- 
mum field expense. 


Hausman will estimate and contract for 
your concrete form setting operations— 
Hausman Service guarantees a time limit 
on all form setting—Hausman experience 
in estimating form setting costs will save 
both time and money for the designing 
engineer and contractor. 


FORMS FOR OTHER PURPOSES 


Hausman also builds ribbed slab forms, removable 
steel forms for all types of construction where steel 
forms are economical and adjustable round column 
molds for multi-story buildings. 


ped ee 8. 


THE HAUSMAN STEEL COMPANY, Toledo, Ohio 


DATA SHEET Please mail this convenient and useful tabulation of data to save time in figuring concrete volumes. 


ons computed volumes 
concrete various 
Teas of Circular Columns, 


Column . Boams, 
Ribbed Slab: 
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.. it’s Arkwright across the board. 
For draftsmen know that the qual- 
ity of Arkwright Tracing Cloths 
never varies. They know that 
Arkwright standards stand .. in 
war as well as in peace! 


Smoothness of surface, perma- 
nent transparency, ability to take 
erasures without smudging—that’s 
what Arkwright quality has al- 
ways meant. And that’s what it 


Anbasonig 


means today .. what it will con- 
tinue to mean. What’s more, de- 
livery is as prompt, as dependable 
as ever. 

Since there are four brands of 
Arkwright Tracing Cloths, one 
is bound to be suited to your type 
of work. So why not write for 
free samples — and new catalog? 
Arkwright Finishing Company, 
Providence, Rhode Island. 


TRACING 
CLOTHS 


“AMERICA’S OLDEST AND FINEST” 


Sold by Leading Drawing Material Dealers Everywhere 


We can help solve your problems on 


SLUDGE-CUM 
VARNISH « RUST 
and CORROSION 


in all types of engines and fuel tanks"; 


SEND FOR ENGINEERING 
AND SERVICE DATA 


PETROLEUM SOLVENTS CORPORATION 


331 MADISON AVENUE, NEW YORK, N. Y. 


Manufacturers of additives for motor oils and solvents for all types of petroleum residues 


chart shows at a glance what ea. 
coat material or finishing plaster 
for; what its advantages are; wh 
contains sand or must be sanded 
job; what its coverage is per ton: 
what its relative cost is. Recom 
tions are made for the type of plast«r hase 
over which each type of base coat plaster 
should be used and recommends tie size 
of grounds and thickness of plaste; over 
lath, and tells whether a base coat plaster 
is fibered or unfibered.—United States 
Gypsum Co., Chicago, Ill. 


‘ base 
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her it 
n the 
and 
enda- 


Emergency Assistance 


Wallace & Tiernan have announced that 
during the present emergency they are 
organized to provide special assistance. 
either day or night, in planning and in. 
stalling emergency chlorinating equip. 
ment. Special information is now ayail- 
able on the W&T emergency chlorina- 
tion trailer, the W&T hypochlorinator 
and the W&T main sterilizer, all of 
which are particularly applicable to 
emergency chlorinization. The W&T 
emergency chlorination trailer has been 
developed so that it now covers a ca- 
pacity range of from 2 to 300 lb. chlorine 
per day. It is arranged to apply chlorine 
solution against negative heads to an 
open well or reservoir or against pres- 
sure and is particularly designed for 
emergency work at any point in a dis- 
tribution system. Arranged for either 
direct gas feed or for solution feed, the 
W&T main sterilizer is an all purpose 
machine, using liquid chlorine for appli- 
cations up to 300 lb. per day.—Wallace 
& Tiernan Co., Inc., Newark, N. J. (Tele- 
phone Humboldt 3-6000.) 


Corrosion-Resisting Valves 


Jenkins Bros., manufacturer of valves, 
announces that it has* materially in- 
creased productive capacity of Corrosion- 
Resisting Alloy Valves. This puts the 
company in the position of offering faster 
delivery on these valves for orders hav- 
ing high priority ratings. The line of 
Globe, Angle, Y and Check Valves has 
been augmented by Solid Wedge and 
Double Disc-Taper Seat Gates in sizes 
te 6”. Another innovation is “Certified 
Castings,” each casting being x-rayed as 
well as pressure-tested. Descriptive book- 
let “SS” is offered —Jenkins Bros., 80 
White Street, New York, New York. 


Water Equivalent 


Sparling has available for use three 
convenient tables of water equivalents 
set up in vertical alignment. Conversion 
factors are given for ‘weight; power and 
volume, rate of flow, and -velocity in 
different pipes. These are, the tables 
formerly available separately on blotters. 
—R. W. Sparling, Los Angeles, Chicago, 
Cincinnati and New York. 
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VACUUM 
CONCRETE 
PROCESS 


REMOVES EXCESS WATER 
FROM CONCRETE SLABS 
FOR EARLIER TROWELING 
HIGHER STRENGTH & 3-DAY 
REUSE OF COSTLY FORM WORK 


VACUUM CONCRETE HELPS BUILDERS-— 


(Curve shows how use of Process has increased) 16,000,000 


Cement finishers start minutes—not hours 
—after concrete is placed 


100°%% average gain in 3-day strength 
50% average gain in 28-day strength 
Strip forms in 3-days all winter 

No dust coat or "drier" needed for mono- 


lithic finish 
Better formed surfaces—less pointing 
More economical mix 


Lower x ratio 


Less shrinkage 

Harder floor surface 

Better resistance to freezing 
and thawing 


1,305,000 sq. “VACUUM CONCRETE IMPROVES QUALITY 


In the Nation's Capital—Current VACUUM CONCRETE Jobs: 
WAR DEPARTMENT BUILDING. . John McShain, Doyle and 
Russell and Wise Contr. Co. 
FEDERAL OFFICE BUILDING NO. 3. . McCloskey & Co. Contrs. 
UNION TERMINAL ADDITIONS |... .McCloskey & Co. Contrs. 


ENGINEER REPRODUCTION PLANT 
Chas. H. Tompkins Co. Contrs. 


CENTRAL LIBRARY .................E. W. Kryz Inc. Contrs. 


Contractors - Write for Literature "C" 
Engineers - Write for Literature ''E" 


VACUUM CONCRETE, INC. 


4210 Sansom Street Philadelphia, Pa. 
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Collectors Solve 
Water Problems 
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NEW PUBLICATIONS _ 


eee, 

Air Raid Shelters—Armco )» 

released a booklet of large dr 

showing air raid shelters and m 

storage magazines. Several desig:< are 

presented of shelters intended {.; the 

protection of civilians, airbase gun -rews 

and troops. The details show them .mply 

strong, yet light in weight, easy to erect. 

economical, portable and of a high: saly. 

age value. One structure shown is an air 

raid shelter which can be used as q 

pedestrian underpass to reduce traffic as 

well as war casualties. Also availalle jx 

a small pamphlet “Five Minutes in An 

| Air Raid Shelter” giving generalities on 

system raid shelters——Armco Drainage Pro. 
plant’s ducts Association, Middletown, Ohio. 


just 
wings 


ition 


Finegrader—A bulletin describes the 
Buckeye R-B power Finegrader for road 
and airport runway construction. New 
design features are discussed including 


reci a Se 
fine apmerial 3 washe the tandem form wheels, hydraulic lifts, 


heavier frames, etc. Specifications are 
given on Model RB24F adjustable fror 
20 to 25 ft. widths and Model RB13F ad. 
justable from 10 to 13 ft. widths— 
Buckeye Traction Ditcher Co., Findlay, 
Ohio. 


is the title of a new 12-page booklet. It 

defines quiescent clarification as the con- 

dition existing when an ideal combina- 

tion of the design factors which in- 

fluence proper settling in a sludge re- 

2 and e tors| moval mechanism is obtained. Featured 

ee concrete | J | are the new type of scum remover and 

joys. Central-|f'| the peripheral drive mechanism for 

s also & ey larger clarifiers.— International Filter 
ecupied "Hl Co., 325 W. 25th Place, Chicago. 


rein 


fated in Defense — The Baldwin Group in 


JOURNAL OF COMMERCE Production for Defense is the title of an 
Wednesdey, Decowtbor 47, 1941 elaborate brochure which describes the 


work of the several component parts of 
the Baldwin Locomotive organization for 
defense. It illustrates and describes the 


armor plate, projectiles and other ma- 


Do YOU need waier , military tanks, guns, shell forgings, 
e 


The Ranney Method of Water Collection is the only complete, 
self-contained, centralized system for producing large quan- 


tities of water with the following advantages: 
1. Centralized installation. 5.Cold water the year- 
2. Low cost per unit of ca- round. 
pacity. 6. Low velocities through 


3. Low operating and main- slots, whereby incrustation 
tenance cost. of screen pipes is elimi- 


4. Elimination of water treat- nated. 
ment. 7. Permanence of structure. 


Let us show you how the Ranney System has solved industrial 
and municipal water problems in many sections of the country. 


Write today for our descriptive pamphlet. 


WATER COLLECTOR 
CORPORATION OF NEW YORK 


WALL STREET NEW YORK, N. Y. 


terials which are being supplied for de- 
fense.—The Baldwin Group, Philadel- 
phia, Pa. 


Water Safety—A folder describes 
how W&T is currently in action in the 


cause of safer water supplies. —Wallace 
& Tiernan Co., Inc., Newark, N. J. 


Law—A two volume war law service 
is designed to swiftly report and organize 
for easy reference the laws, regulations, 
rulings, forms and orders from every 
corner of the fast moving field of gov- 
ernment regulations. Government con- 
tracts, contract forms, priorities and 
allocations, and war emergency regula- 
tions are covered in a loose-leaf law sys- 


January 15, 19492 © ENGINEERING NEWS-RECORD 






































he 


of 


he 


es 
he 
ce 


ce 





Si ee 


He Emergereh 


By Conserving 





CRITICAL 
WAR MATERIALS 


* 


MAN POWER 
8 


SPACE 
* 


TIME OF BUILDING 





CLIENTS ICHOLSON concrete bins and tanks are designed and built for 


[th Gee. practically every granular and liquid material. Being built of 
ee ieee concrete, they conserve the critically-needed steel plate. 


Canadian Cotton, Ltd. 
Canadian Industrial Alcohol Co. | 


Canadian National Railway Nicholson concrete bins are designed to require a minimum of indus- 
Century Cement Company, Kingston 7 » ™ 

a of Spaeee Coy. Eases trial space and the carefully-designed mechanical equipment conserves 
Colgate Palmolive Peet the use of man power. 


Consolidated Edison Company, N. Y. C. 
D. L. & W. Coal Company, N. Y. C. 
Dominion Glass Company, Toronto | 


Dominion Sheet Metal, Ltd. Time of building, so important in these emergency days, can be cut 
DuPont Company, Wilmington a ‘ . a 
Erie Railroad Company to a minimum by the use of already-created engineering designs. 


Freeport Sulphur Company | 
General Analine Company 





Se Rates Daten Comnetion During the past twenty-eight years many of the nation’s leading 
aE iced Genet, Mustiend industrial firms, representing twenty-six varied industries, have dele- 
con sonny eee or gated the design, construction and mechanical equipment of 6,000 con- 

Lancaster Cotton Co. 8. ©. crete storage bins to this company. 


Lehigh Portland Cement Co. 
Lehigh Valley Railway 


i. oe For your “all-out” emergency effort, let the vast technical knowledge, 
ee oe experience and highly specialized facilities of the Nicholson organization 


National Gypsum Company sa? 3 
New York Central Railway, N. Y assist in your program. 


N. Y. & Queens Elec. Light & Power Co. 
North American Cement Company 
Pennsylvania Railway Company 
Pittsburgh Corning ration 
Pittsburgh Coke & Iron Company 
Plibrico Company, Chicago 
Reading Railway 
Semet Solvay Company, Buffalo 
a Southern Railway, Atlanta 
Stone & Webster Corporation 
Tattersall Com: y, Trenton 
United States Army 
United States Navy 
United States Dept. of the Interior 
Universal Atlas Cement Company 
Vermont Asbestos Corporation 
Westinghouse Company, Pittsburgh 
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Faster — Better — Lower Cost 


SEWER PIPE JOINTS 


WITH 


SERVICISED 


2-in-1 Die Cast Method 


It's Automatically 
Self-—Centering, 
Completely Filled, 
Error-Proof 


2-in-1 Freshener 
Effects a Strong 


SERVICISED 201 die cas: 


Method gives you better sewer pipe joints 
because you make the whole joint (both 
sides) with one die at one pouring. 

You are sure that your joints are com- 
pletely filled because both sections of the 
joint are matched and are thus automatic- 
ally self-centering. 


This method is more economical than 
ordinary methods because labor is reduced 
at the time of making the joint and match- 
ing it in the trenches. Maintenance cost 
is low as a result of using this procedure 
because the joints are 100% filled and the 
perfect bond that is effected by this mate- 
rial between each pipe is durable, flexible, 
and root-repellent. 


Specify the 2-in-1 Die Cast Method on 
your next project and obtain the maxi- 
mum good will from the owner and 
contractor. 

Any information you may desire will 
gladly be sent to you upon request. 


Other SERVICISED Sewer Pipe Joint Compounds available 
to you are TUFFLEX — PREMOULDED SEWER PIPE 


BELT — HOT-POURED COMPOUND. 


tem kept always up to date.—Comp, «r¢ 
Clearing House, Inc., 214 N. Mici: « 
Ave., Chicago. 


Fluorescent Lighting—A new 30 
booklet “Facts, Questions and Ans 
on Fluorescent Lighting” has been 
pared for non-technical readers 
answers popular questions in regar 
cost, efficiency and maintenanc: 
fluorescent _ lighting. — Westingh 
Lamp Division, Bloomfield, N. J. 


Tournapass—A bulletin describes the 
purpose and use of the Tournapass, a 
new method to relieve cross street con. 
gestion by installation of an all steel, al] 
welded grade separation device which 
fits into the traffic lane. It is portable, 
demountable, easily handed to the site, 
set up and readily moved to another loca- 
tion as traffic conditions vary.—Je. 
Tourneau Co. of Georgia, Tournapull, 
Georgia. 


Galion in National Defense—A_ book. 
let describes the part of the Galion Co. 
in supplying equipment for national 
defense.—Galion Iron Works & Mfg. 
Co., Galion, Ohio. 


Form Devices—A folder describes the 
several form tying devices, special cones 
and rod clamps which are available for 
a wide variety of concrete form work. 
The Colt cone-coupler and Colt form rod 
clamp for application to cantilever forms 
are featured.—Samuel S, Colt, 113 No. 
Center St., Orange, N. J. 


Water Conditioning—A new catalog 
describes “Supplementary Treatment of 
Boiler Feedwater” in which is presented 
a complete discussion of the various 
ways in which a plant might feed chem- 
icals to further condition the water 
after external water treatment.—The 
Permutit Co., 330 West 42nd St., New 
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- ENGINE DRIVEN DREDGE PUMPS 


Close Coupled-Timken Bearings 


Especially suited to small Dredges 
with 4” -6” or 8” Pumps 
i Write for New Bulletin No. 45 
> ERIE PUMP & ENGINE WORKS 


65th STREET 


ey i CHICAGO, ILLINOIS 


-“GUNITE” 


can reduce your construction 
= costs. It is efficient and de- 
= pendable, an established 


: erotes. 

= WE RECOMMEND “GUNITE" 

= for structural steel protection, 

= floor and roof slabs, thin ex- 

= terior walls, partitions, tanks, 

= reservoirs, restoring disinnte- 

= grated concrete surfaces, re- 

= pairing reinforced concrete, etc. 

= Let us suggest how ‘Gunite’ can best 
solve your problems. 


PRESSURE CONCRETE CO. 
“GUNITE" CONTRACTORS 


=: 152 Glenwood Ave., Medina, N. Y. 6 Avenue B Newark, N. J. 
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Plant Gates—A new folder describes 
Perey plant gate control installations to 
control entrance and exit of workers at 
industrial plants, shipyards, military and 
naval areas and to simplify the problem 
of gate inspection identification.—Perey 
Turnstile Co., 101 Park Ave., New York. 


Refractories Handbook—A _pocket- 
size 72-page handbook gives useful tables 
on actual use of various types of brick 
and other information essential to re- 
fractory users. The various shapes of 
material regularly available are de- 
scribed.—General Refractories Co., Phil- 
adelphia, Pa. 


Rubber Putty—Plastikon — rubber 
putty, a non-hardening, corrosion re- 
sistant, waterproof and airtight material 
which requires no mixing and which has 
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“Retter Lhan promised” 


-35 to 38 HOLES PER HOUR 
with BUDA EARTH DRILL 


ee oe 
Contractor on 


DEFENSE 
HOUSING 
PROJECT 


W. KUHNE, of Kuhne-Simmons Construction Co., 

says further: ‘We expected to drill 18 to 25 holes 
per hour, and actually put down 35 to 38 holes per 
hour (approx. 300 holes per day) with the Buda 
Earth Drill... even with an inexperienced operator, 
we were getting the expected performance by the 
end of the first day.” 


This job required a total of 4,018 foundation holes 
to be drilled at two defense housing projects. Each 
hole was 18” in diam. by 3 ft. deep, used for pre-cast 
footing. Hole centers had to be accurately drilled 
and spaced so footings would match pre-fabricated 
floor sections. It would have been impossible to 
approach this accuracy and speed by using hand 
methods. 


Have you a defense construction problem? Then 
get further facts about Buda Earth Drills now! 


peel ey ae ey aa aeeeeen ee lo): 
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quick drying and excellent adhesi..,. \, 
described in a catalog sheet.—/}, | 
Goodrich Co., Akron, Ohio. 


Tractors—“Diesels on Defense” js t}, 
title of a 24-page booklet which jj), 
trates the enormous part Caterpillar j. 
playing in our own national defense and 
for the friends of America during the 
present war. Ask for Form 7016. “The, 
Wrote A Letter!” is a 12-page booklet 


filled with copies of letters from con 
| tractors concerning operation of Cate; 


pillar diesels. Request Form 6913 
Caterpillar Tractor Co., Peoria, II. 


Patents—A real handbook on patent 
law is presented in “Patent Background 
for Engineers” which is a collection o{ 
articles which have previously been pul 
lished in the Allis-Chalmers Review 
Pitfalls, patent fallacies, protection of 
new inventions, interference and other 
major items are discussed by authorities 
on the subject. The trend in patent law 
and compulsory patent licensing are fea 
tured with information on new develop 
ments in prosecution on infringement 
—Allis-Chalmers Mfg. Co., Milwauke: 


Portable Electric Tools—The 1942 
line of Thor portable electric tools is 
described in an attractive new 64-page 


| catalog, No. 37, which gives complete 
| descriptions, specifications and prices on 
| the entire Thor line of universal type 
| electric drills, saws, hammers, grinders 
| and other equipment. Printed in two 


colors and profusely illustrated with 
photographs of tools in operation, the 
book is a helpful guide in the selection 


of proper equipment for different appli- 


cations. Featured in the catalog are the 


Thor 4 in. and 1% in. capacity drills and 
| 4 2 ) 
| the new “Thor-Nado” electric hammer 


and the Thor Nibbler for cutting metal. 
—Independent Pneumatic Tool Co., 600 


W. Jackson Blvd., Chicago. 


Protective Coatings—A 15-page cata 
log describes the Tocol line of protective 
coatings. Featuring the suggestion that 
industry may have to “wear its old 
clothes longer,” the catalog suggests the 
proper type of coatings for various uses 
for preservation.—Protective Coatings, 
Inc., 10391 No. Lawn, Detroit, Mich. 


Water Softening—Zeolite Water Sof- 
tening is the title of a new bulletin, No. 
112, which answers the question of the 
type softener best adapted to particula: 
installations.—American Water Soften- 
ing Co., Lehigh Ave. and 4th St., Phil- 
adelphia, Pa. 


Road Maintenance—Road Mainten- 
ance Equipment is the title of an illus 
trated broadside which describes the 
many types of road maintenance equip- 
ment in the Littleford line. —Littleford 
Bros., Cincinnati, Ohio. 
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ENGINEERING 


The Pioneer Self-Caulking Jointing Material 
for Bell and Spigot Water Pipe 


Products 


LeapiTe and the following tools and equipment 
for use with LEADITE: 

BRAIDED JUTE, JOINT RUNNERS, GASOLINE and 
Woop BuRNING MELTING FURNACES, POURING 
LapLEs, PourinG Pots, YARNING [IRONS and 
METAL PouRING GATES. 


Description 


Leadite is principally used for making joints in 
cast iron bell and spigot water mains; is shipped in 
powder form in sacks containing 100 pounds. 


Users 


Water works superintendents, engineers, con- 
tractors, mines, railroads and industrial plants all 
over the world use Leadite. Thousands of miles of 
pipe jointed with Leadite are in service. 


Method of Use 


The joint space is first “yarned” and the Leadite 
is melted and poured into the joint, but requires no 
caulking. Leadite melts at approximately 250° F. 
Lead melts at approximately 620° F. 


Comparative Quantities 


One hundred pounds of Leadite are equivalent to 
approximately four hundred pounds of pig lead 
based on the joints being made the same depth with 
either material. It will be easy to figure the approxi- 
mate quantity of Leadite required for any given 
quantity of pipe by referring to our Reference Table, 
copy of which we shall gladly send to you upon 
request. 


Comparative Cost 


Under normal conditions, the economies effected 
by the use of Leadite save approximately 50% to 
75% over the method which requires caulking, 
owing to the saving effected in material and labor. 


Saving 
Because Leadite saves on the items of caulking 
charges, digging of large bell-holes and reduces cost 
of trench pumping to a minimum, Leadite elimi- 
nates most every superfluous operation in jointing 
cast iron water mains, thus permitting the work to 
be completed with the least amount of effort. 


Tools 
As no caulking is required, fewer tools are needed. 
No Caulking 
Leadite joints require no caulking because Leadite 
adheres to the pipe from the yarn or jute out to 
face of bell, making a watertight bond. However, a 
Leadite joint may be melted or cut out at any time 
if desired in making connections, ete. 
Durability 


Leadite has been tested and used for more than 
40 years and experience has proven that Leadite 
joints improve with age. 

Expansion and Vibration 

Leadite is used with excellent results under rail 
road tracks, highways and over and under bridges 
where severe vibration has demonstrated the value 
of using Leadite on this class of work. 

Utility 

Leadite is very easy to handle. It is used on all 
sizes of pipe from four to eighty-four inches in 
diameter and under all conditions and 
encountered in water works construction, 

Electrolysis 

Leadite resists electrolysis. 

Damage Suits 

Claims for damages caused by joints blowing out 
are reduced because Leadite joints, if properly made, 
will not blow out under any pressure common in 
water works construction. 


Transportation 
Considerable freight charges are saved because 
Leadite is light in weight. This also means a saving 
in cartage and handling on the work because you 
move approximately one-fourth the weight of joint- 
ing material. 


pressures 


Delivery 
We make prompt shipments of Leadite in any 
quantities from stock. 
Fuel 
Saves fuel because you melt approximately one 
pound of material instead of four, and less heat is 
required to melt Leadite than is needed to melt lead. 


Be sure it is Leadite and not something “Just as Good" 


THE LEADITE COMPANY 
Girard Trust Company Bidg., Philadelphia, Pa. 
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Manufacturers’ 
Activities 
Neen a, 


Lieut. Ropert L. Skipmore, of 1). | 
Marine Corps (retired), for th). 
three years export manager for t}y: 
MON-HERRINGTON Co., INc., of Ind 
olis, Ind., has been ordered to active 
service with the Marine Corps. | jeyy. 
Skidmore is a veteran of the first World 
War and holds the U.S. Victory Veda). 
the Nicaraguan Expeditionary \feda] 
the China Expeditionary Medal, and the 
Nicaraguan Medal of Merit with Sta; 


) 
past 

Mar. 
anap- 


JouN M. FRANKLIN, president of Interng 
tional Mercantile Marine Co., and presi 
dent of United States Lines Co., has been 
elected as a director of the Worrutnc 
TON Pump & Macuinery Corp., of Har 
rison, N. J. 


Headquarters of the INERTOL Co., In 
have been moved to 470 Frelinghuysen 


Ave., Newark, N. J. 


Tue Hyatt Bearinés Division of Gen 
ERAL Motors Corp., at Harrison, N. J.. 
entered 1942 with a record of 50 years 
of service to the industry. Hyatt prod 
ucts are now being used in planes, tanks. 
guns, ships and mechanized fighting 
equipment being used by the U.S. Army. 
Navy, and other armed services. 


THe Master Buitpers Co., Cleveland 
Ohio, announces the following appoint 
ments to its field staff handling cement 
dispersion and pozzolith on defense con- 
struction: to the management of the San 
Francisco, Cal., office, A. B. Rur, for 
merly manager of the company’s Michi- 
gan territory; to Arkansas, Mississippi 
and western Tennessee projects, 5AM 
McMurray; to the management of Bal- 
timore and eastern Maryland territory, 
C. H. Borcuerpinc, formerly manager of 
Master Builders’ District of Columbia of. 
fice; to headquarters service staff, L. \\ 
Jounson, and P. G. Davis. Mr. Davis 
was formerly sales manager of the 


Cheney Flashing Co. 


Patm Brotuers of Omaha, Neb., have 
been appointed distributors for the Het 
Co., of Milwaukee, Wis., and Hillside 


N. J. 


Henry B. Manton, president of the 
Ropinson Ciay Propucts Co. of Akron. 
Ohio, since 1909, died at his home in 
Akron in December. 


Tue Viser Co., manufacturers of all 
types of equipment for vibration of con- 
crete, is now in its new and larger fac- 
tory at 726 South Flower St., Burbank. 
Calif. 
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nt in charge of production for the J. I. 
a Co. of Racine, Wis. 


yurer E. BISLER, recently district man- \ (Ads. | Pp [2 (2 


_ for the Combustion Engineering Co. 
, CORRUGATED 


5 its Pittsburgh district, has just be- 
as district sales manager for THE Po- 
boxa Pump Co. Mr. Bisler will main- 
ain offices at the Grant Building, Pitts- 


urgh, Pa. 






























yp Permutir Co. OF Canapa, Ltp., 
has recently appointed S. A. McWiz- 
us, L1., 60 Front St. West, Toronto, 
_ as its representative in the Prov- 
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geyyamin VAN Horn, manager of crane 
ales for the HarniscHrecer Corp., of 
\ilwaukee, recently celebrated 45 years 
{ervice to the company. 














TueoporRE M. Avery has been appointed 
vice president of the Blaw-Knox division 
othe BLaw-KNox Co. of Pittsburgh, Pa., 
» charge of the New York district sales. 
\r, Avery will maintain offices in the 
\ew York office of the company at the 
(anadian-Pacific Building. 











lus BupA Co. has announced the ap- 
wintment of RatpH R. Hayes as eastern 
listrict sales manager with headquarters 
a 253 West 64th St., New York City. 









Evory M. Forp has been elected presi- To install a GOHI Corrugated Pipe under a highway is the 
lent of the Huron PortLanp Cement Co. work of hours — not of weeks! And when installed GOHI 
\erHuR B. Ricketts, vice president and Pipe is “put” for years of continuous, trouble-free service. 


director of the Neprune Meter Co. and It successfully withstands the punishment of heavy traffic; 
{ its Canadian subsidiary, NEpTuNe 









Neth: died at Rockville Centre. resists the destructive action of wear, weather and corrosion; 
|. 1, Dee. 13 after an automobile acci- settling and shifting fills; alternate freezing and thawing 
(ent near his home, Mr. Ricketts, who and, short of complete destruction, continues to do its job 
lad been in the employ of the company asa drainage structure! 





since 1907, was 58 years old. 








Keeping highways open for 
the nation’s needs in commerce 





(entralization of its sales engineering 
lepartment under K. R. BEARDSLEE, sales 







manager, has been announced by the and defense is readily accom- 
Carsotoy Co., Inc., Detroit, Mich. Mar- plished through the use of 
iN MunLinc, former special engineer- GOHI Corrugated Pipe, the 






ng executive, and Eart Gien, formerly 
(arboloy Pittsburgh representative, have 
been appointed assistant sales managers 
n charge of this activity. 





longest - lived, low - cost - per - 
year drainage structure. 
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Carnecie-ILLINoIs STEEL Corp. has an- 72-page illustrated book on | 
nounced the appointment of F. R. Gam- modern drainage practice, con- . 
MON as manager of sales in the New | taining much wanted data | 
York district sales office. Mr. Gammon Add fabri 
will succeed James R. Mitts, who will eae Te 






retire after many years of service. : ; 
GOHI Pipe meets Copper-Bearing Pure 
In Jj s ; Iron requirements published by nation- 
n line with a plan of increased sales ally recognized specifying authorities 
and service facilities for the entire West 
Voast, the PirrssurcH EquitaBLe METER 
wee menmommn GOH! CULVERT MANUFACTURERS, INC. 

lave opened new sales offices in San : : 
‘rancisco and Seattle. Russ Waters has | 
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FWA will pool 


In Engineering and Construction 


© JANUARY 22, 


personnel to 


expedite housing program 


Baird Snyder, deputy to the administrator, is made re- 
sponsible for housing jobs, which will be handled as FWA 
staff assignments instead of as USHA or PBA projects 


Final Congressional action on amend- 
ments to the Lanham Defense Housing 
Act leaves the Federal Works Adminis- 
trator a free hand in allocating housing 
projects among his various agencies. And 
reorganization of the setup for building 
permanent defense houses is now in full 
swing. Organization of the demountable 
house program got underway a week 
ago (ENR, Jan. 15, p. 75). 

FWA Administrator Fleming has turned 
over the immediate responsibility for the 
housing and defense public works pro- 
grams to his deputy, Baird Snyder. Sny- 
der is a graduate engineer, practiced en- 
gineering and later was a construction 
contractor until he joined the government 
service as associate and then chief en- 
cineer in the Farm Security Administra- 
tion. Just before coming to FWA he was 
deputy to Fleming in the Wage-Hour 
Administration. 

Snyder wants to treat the housing pro- 
gram as a Federal Works Agency job 
rather than a USHA job or PBA job. He 
wants to get away from the idea that the 
various agencies in FWA are entitled to 
certain housing jobs by rights. 


Technical personnel from FWA. 


To accomplish this objective, the FWA 
agencies are to be treated—for defense 
housing purposes—simply as a pool of 
technical personnel. When a housing job 
in a particular community comes along 
it will not be assigned to an agency. It 
will be assigned to a man, perhaps in 
PBA, perhaps in a USHA regional office, 
or perhaps on the FWA staff. He will 
have to get together a staff, mostly but 
not necessarily, from the people he’s 
been working with right along. In some 
cases, a single project might cut across 
agency lines—involving a site planner 
irom USHA, a designer from PBA, a 
lawyer from FWA, or the like. 

And when a job is thus turned over, 
‘y memorandum, to a particular indi- 
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vidual, he will be responsible as regards 
that job to Snyder rather than to the 
commissioner of public buildings or the 
USHA administrator. 

Defense public works is not to be 
merged with the housing job. But wher- 
ever, in any community, close coordina- 
tion is needed between the housing job 
and provision of utilities or schools, a 
DPW man will be assigned to work with 
the man handling the housing job. 

Although access roads frequently are 
required in the same areas that need 
housing and public works, no close con- 
nection is seen between the jobs, and 
Public Roads Administration procedure 
will not be affected by the current re- 
organization. 

An incidental advantage of this loose 
set-up is that it will not interfere with 
an overall reorganization of government 
housing that the President may put into 
effect. Some months ago, the President 
commissioned Judge Rosenman, his ad- 
viser on government reorganization, to 
study the whole housing picture. Rosen- 
man is still working on the matter, is 
understood to have in mind the creation 
of a single agency to handle all perma- 
nent war housing and which could be- 
come a public housing agency after the 
war. 

Considerable simplification of the en- 
gineering and architectural phase of the 
housing program is intended. FWA tech- 
nicians are now reviewing all the house 
designs that have been used in the pro- 
gram to date and will select from them 
some thirty or forty standard designs to 
which future projects will be restricted. 

Design work at the site—grading, util- 
ities, placement of houses and choice of 
house designs—will be done by outside 
architects and engineers retained for the 
purpose. On each project an architect- 
engineer team will be retained and will 
be responsible for inspection of con- 
struction as well as for design. They will 
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have very full authority over the job, 
except that a government man will sign 
the actual estimates. 

It is intended to decentralize as much 
as possible the retainer of engineers and 
the employment of contractors. The ma- 
chinery is not yet fully set up, but prob- 
ably the men in the field will be given 
full authority to sign contracts. Most 
construction contracts will be awarded 
by negotiation, since it is felt that under 
present conditions competitive firm 
price contracts are likely to be too high. 


Billion and a half asked 
for war construction 


The President’s request to Congress 
this week for $28,500,000,000 of new war 
money includes something like a billion 
and a half for construction. Largest and 
most uncertain amount consists of part 
of the $933,000,000 asked for expansion 
of armament production facilities. Much 
of this money will be used for machinery 
but some will unquestionably go for con- 
struction of new factory buildings. 

For Naval public works, $331,000,000 
is asked, including $25,000,000 for a 
program of ammunition storage and $6,- 
333,000 for a flight test center at Cedar 
Point, Md. Also asked is $250,000,000 for 
new ship repair facilities. 

No request is included for money to 
carry out the new cantonment program 
or other expenses arising from the pend- 
ing increase in the size of the Army. 


Douglas Dam opposition 
now eliminated 


The President has asked Congress to 
give TVA $30,000,000 for an immediate 
start on construction of Douglas Dam on 
the French Broad River. This project, 
which has been urged by OPM as the 
quickest way to provide power for war 
needs, has been before Congress pre- 
viously but was defeated as a result of 
the opposition of Senator McKellar of 
Tennessee. The Senator, it is understood, 
has now withdrawn his oppesition to the 
project. 

When it rejected Douglas, Congress 
approved two other projects—the Wa- 
tauga and South Holston Dams—instead, 
the work on these is now underway. 


(Vol. p. 145) J 
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Manufacturers’ 
Activities 
eennnen reer ene, 


Lieut. Rosert L. SkipMore, of t})« | 
Marine Corps (retired), for t} past 
three years export manager for the \,p. 
MON-HERRINGTON Co., INC., of Indianap. 
olis, Ind., has been ordered to active 
service with the Marine Corps. | jey 
Skidmore is a veteran of the first World 
War and holds the U.S. Victory \eda) 
the Nicaraguan Expeditionary \leda] 
the China Expeditionary Medal, and th 
Nicaraguan Medal of Merit with Sta; 
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Joun M. FRANKLIN, president of Interna 
tional Mercantile Marine Co., and presi 
dent of United States Lines Co., has been 
elected as a director of the Worritye 
TON Pump & Macuinery Corp., of Har 
rison, N. J. 


Headquarters of the IneRTOL Co., Inc.. 
have been moved to 470 Frelinghuysen 


Ave.. Newark, N. J. 


THe Hyatt Bearines Division of Gen 
ERAL Motors Corp., at Harrison, N. J.. 
entered 1942 with a record of 50 years 
of service to the industry. Hyatt prod 
ucts are now being used in planes, tanks. 
guns, ships and mechanized fighting 
equipment being used by the U.S. Army. 
Navy, and other armed services. 


THe Master Buiwpers Co., Cleveland. 
Ohio, announces the following appoint 
ments to its field staff handling cement 
dispersion and pozzolith on defense con- 
struction: to the management of the San 
Francisco, Cal., office, A. B. Rur, for 
merly manager of the company’s Michi- 
gan territory; to Arkansas, 
and western Tennessee projects, SAM 
McMurray; to the management of Bal- 
timore and eastern Maryland territory. 
C. H. Borcuerpine, formerly manager of 
Master Builders’ District of Columbia of 
fice; to headquarters service staff, L. \\ 
Jounson, and P. G. Davis. Mr. Davis 
was formerly sales manager of the 


Cheney Flashing Co. 


Mississippi 


Patm BrotHers of Omaha, Neb., have 
been appointed distributors for the Het 
Co., of Milwaukee, Wis., and Hillside. 
nN. J. 


Henry B. Manton, president of the 
Rospinson Ciay Propucts Co. of Akron. 
Ohio, since 1909, died at his home in 
Akron in December. 


Tue Viser Co., manufacturers of all 
types of equipment for vibration of con- 
crete, is now in iis new and larger fac- 
tory at 726 South Flower St., Burbank. 
Calif. 
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K. PovLSEN, formerly assistant te the 
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yLTeR E. BISLER, recently district man- (e4eds. | (ey p (i 


_. for the Combustion Engineering Co. 
Pit ORRUGATED 


its Pittsburgh district, has just be- 
me district sales manager for Tur Po- 
ova Pump Co, Mr. Bisler will main- 
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up Permutit Co. OF CANADA, L1p., 
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nt. as its representative in the Prov- 
nce of Ontario. 


»yyaMIN VAN Horn, manager of crane 
jes for the HARNISCHFEGER Corp., of 
ilwaukee, recently celebrated 45 years 
{service to the company. 


yeopoRE M. Avery has been appointed 
ce president of the Blaw-Knox division 
{the BLaw-Knox Co. of Pittsburgh, Pa., 
in charge of the New York district sales. 
Mr, Avery will maintain offices in the 
\ew York office of the company at the 
(anadian-Pacific Building. 


Txt Bupa Co. has announced the ap- 
pintment of Ratpu R, Hayes as eastern 
district sales manager with headquarters 


at 253 West 64th St., New York City. 
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ent near his home. Mr. Ricketts, who | and, short of complete destruction, continues to do its job 
had been in the employ of the company . ' 
— as a drainage structure! 
since 1907, was 58 years old. 5 
Keeping highways open for 

(entralization of its sales engineering h P 8 a 8 as P anean 
lepartment under K. R. BEARDSLEE, sales the nation's RECES th COMEERETCS 
manager, has been announced by the and defense is readily accom- 
(arsoLoy Co., Inc., Detroit, Mich. Mar- plished through the use of 
iN Mt — ae — a GOHI Corrugated Pipe, the 
ng executive “SARL GLEN. orly ° 

xecu oe anc ARI LEN SOEs) longest - lived, low - cost - per - 
Carboloy Pittsburgh representative, have ee 
veen appointed assistant sales managers year drainage structure. 


n charge of this activity. : 
Write for FREE copy of 
CARNEGIE-ILLINOIS STEEL Corp. has an- 72-page illustrated book on 
nounced the appointment of F, R. Gam- modern drainage practice, con- 
MON as manager of sales in the New taining much wanted data 
York district sales office. Mr. Gammon Add fabri " 
will succeed James R. Mitxs, who will cess fabricator nearest you. 
retire af y years service 
oe many years of service. GOHI Pipe meets Copper-Bearing Pure 
. sea: eae Iron requirements published by nation- 
ine with a plan of increased sales ally recognized specifying authorities. 
and service facilities for the entire West 
Loast, the PirrspurcH EquiraBLe METER 


Lo. and Merco Norpstrom VALve Co. GOH! CULVERT MANUFACTURERS I NIC. : 


ave opened new sales offices in San 


francisco and Seattle. Russ Waters has NEWPORT, KY. 
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OGERS Heavy Duty Trailers h>ve 4} 
been pioneering achievements |: their 


a day even though the first mode: was 
“keep paCce- crude in relation to the latest which faci. 
itate easier loading, and- embody 5 :eate; 


WITH THIS MECHANIZED =" and lower headroom clearance fo, 


ROGERS BROTHERS =. @ i 


CORPORATION PERFORMANCE 


195 ORCHARD ST., ALBION, PENNA sells 'em 


@ By using Diamond Core Drills we PILE HAMMERS 


prospect Coal and Mineral Lands. and 
We are tully| 


equipped for test- EXTRACTORS 


ing foundations 


for bridges, dams, HOISTS —DERRICKS | 
buildings, and all 


work of a similar WHIRLERS 


CAPACITY : Qs character. 
Nrite for descriptive catalogs 


WW ayaee sea C eee NEL eR 1 PENNSYLVANIA DRILLING (CO. | me RG er : 


TCL ae rae Piling Contractor | Sade gene at 
en a Chane PITTSBURGH ig eae 


SEAEREUEOGGaUeeecennoneeseeneUeneencensseReueeeneeeGUaetensucnenagss on sssreevevercoysosscsesvenien " 


| BAILEY METERS 
_ AND CONTROLLERS 


FOR SEWAGE TREATMENT ' ED 
AND WATER SUPPLY... Pe # 
rv @ Venturi Tubes, Weirs, : E ae 
Dae Flumes, Nozzles and other : : 
" Gy : 


OeNNeOoReNOOeROOOO NOOO FENOOD SOR: 


rrr 


primary elements; Mechanic- 
, ally and Electrically operat- 
ed Registers and Complete 
Automatic Control Systems. 


a Crosse Nakes Them 
Up Te 200 Jon Capacity- 


kx WRITE OR WIRE «x 


Manufacturers of : 
STEAM TURBINES ... HELICAL and : 
WORM GEARS .. . PUMPS: Centrifu- : 
gal, Propeller, Clogless, Mixed Flow, : 
Rotary Oil . . . Pump Priming Sys : 
tems .. . CENTRIFUGAL BLOWERS : 
and COMPRESSORS. ; 


AVUVEREEEEG ENED NONENNAEESOUEREUEOEOAENAUSCUOEEOAUCNCEDELASESUOEEETOELOG ERAT TENE Nee tee tute HTT 


_ BAILEY METER COMPANY 
: 1029 IVANHOE ROAD e CLEVELAND, O. i LA CROSSE yea. 3 St ate 
Bailey Meter Co. Ltd., Montreal, Canada : LA CROSSE. WISCONSIN U.S.A. 


Fs 
g 


"0000 LALALREOEEEEEUAEEECUL AAAS ASSN 


“4 


DOr rr EEE 


Denvensneeenesccereeescseersener ens euenneesesensaseceensceeooeneceseveneneesensanente 


sneeeery aveausnestereneecesnmusessseeeetsen saneneneen 
= : 


“Hayward orn 
Buckets | ee 


reflector morkers, ond military taffic signs 


ail 


= +o 
= an 

an ~~ 

ad ~ 

ad —— a 

ad = 

—— 

A GUARANTEED KERLOW PRODUCT 

FOR EVERY INDUSTRIAL PROJECT 


TUL 


SURFACE MARKERS 
for Streets end Highways 
Sdentific designed for greotest visl- 
bility noone service. World's most 

complete line. 
write FOR DETAILS TODAY 


aa 


HERLOW STEEL FLOORING CO. 


212 CULVER AVE., JERSEY CITY,N.J 


eenenaetcan 


AUROREOUOAHUAESSESSOUSAEOESSEERENUESSRSUOHCSUEHEEAEER: 


eunvacesnennoesuesssueneatnt 
esunasnsnnns 


Use this Class “E” Ctam Shell Bucket for 
handling crushed stone, gravel, sand and other 
bulk materials. 

THE HAYWARD CO., 48-50 Church St., N. Y. 


AOvUALIADALLOEORAaUDUNLOGO ENA SMNOELATOALG4)sOONLELELAN DLL Lhodnet bobaeRDONsAObEs HE LUNs DE SHLONDEseceeen@Ny 


re STAR - LITE CO 


12 F. Murk.t Set 


Bassin: 


geen 
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trator a 
projects 


swing. 
house 


MD 


win vy 
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